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A good resolution for the New Year 


No designer or engineer can make a 
better resolution than to give Weston 
Rectangulars a trial on his property 
during 1925, 


Announced less than a year ago—these 
splendid instruments have made friends 
everywhere with engineers, designers, 
consulting engineers, operators and others 
both up and down the line of engineering 
and operating staffs. 


The consulting engineer likes them be- 
cause of their Weston dependability plus 
the space saving feature. The designer 
finds that his switchboard design prob- 
lems have been made much easier by their 
use. They are the operator’s choice being 
far more visible than any other type. 
The electrical engineer knows _ that 


Weston instrument performance means a 
lifetime of accuracy and serviceability 
continuously. 


And because men of this type think much 
the same the country over, they have 
already specified Weston Rectangulars 
for their respective properties. This 
means that these instruments are now 
being installed, East—West—North— 
South and in Canada. 


The response of the industry to Weston’s 
1924 contribution—the Weston Rectangu- 
lar Instrument—has been prompt and 
decisive. 


We feel gratified that the industry has 
thus placed its approval upon the sincere 
efforts that we have made to properly 
serve them. 


Weston Electrical Instrument Co., 13 Weston Ave., Newark, N. J. 


Pioneers since 1588 


STANDARD-The World Over 
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A Memorial to the Pioneers 
of Niagara Falls 


HE hydro-electric developments at Niagara Falls 

have had a controlling influence on the development 
of the light and power industry. Here were fought 
the battle of the phases, the battle of the frequencies, 
the battle of alternating versus direct current and the 
battle of high-voltage transmission. 

Here on May 6, 1893, it was decided to use very 
large turbo-generator units to generate two-phase alter- 
nating current. Here, also in 1893, it was decided to 
use a two-phase, 11,000-volt alternating-current trans- 
mission system, and on August 26, 1895, the Pittsburgh 
Reduction Company received alternating-current power. 
The influence of these decisions and these developments 
in establishing the modern electrical industry has never 
been properly celebrated. 

A memorial tablet placed on the portal of old Power 
House No. 1, at Niagara Falls, is being unveiled today 
with fitting ceremonies in tribute to the pioneers who 
developed the great site. This tablet was donated by 
Edward D. Adams, whose courage, engineering ability 
and force of personality established his leadership 
among the pioneers of Niagara Falls. It is dedicated 
to the memory of those scientists, financiers and engi- 
neers whose work and vision made possible electrical] 
Niagara, and the whole electrical industry welcomes 
this thoughtful memorial to the pioneers. 





The Remarkable Performance of 
the Electrical Industry 


OR the electrical industry the year 1924 was re- 

markable in many respects. New records were 
established and greater efficiency in performance was 
recorded. Most notable of all was the stupendous sum 
raised by the electric light and power companies for 
new developments and extensions. In a year when 
the current of business was inactive and stagnant, for 
the utilities to sell a billion and a quarter of securities 
is a feat worthy of a monetary Colossus. It shows the 
financial stability of the industry and indicates a condi- 
tion of improved public relations and general good will. 

Inasmuch as the greater part of the electricity used 
in this country is, and must continue to be, generated 
from steam, the enhanced efficiency in the use of coal 
is a tribute to the genius and skill of the operating 
engineers. So is also the progress made in the inter- 
connection of generating systems. In the face of higher 
costs of all that goes into the production of electricity, 
it is essential that a maximum use be made of the 
investment in power houses and distribution systems, 
if the cost of the service is to remain at its present low 
level or go lower. This truth is generally recognized 
by executives and engineers, and it is gratifying to 
note how assiduously and successfully the engineers are 
applying themselves to the task. 


In the other branches of the industry the business 
depression has not been without its effect. However, 
the feeling that there are better times in store and 
much actual business in sight has quelled any disposi- 
tion to complain. The cumulative effect of the home- 
lighting and other campaigns, of the great expendi- 
tures for new developments by the electric light and 
power companies, of the trend toward more and more 
labor-saving machinery forced by the scarcity and high 
cost of labor in the factory, on the farm and in the 
home, must manifest itself in greater production during 
1925. General business is already on the mend, and 
this is reflected in the greatly augmented output of the 
power houses during the past month. Thus the industry 
can look forward with confidence to a year of more than 
usual prosperity, a year in which all previous records 
will be eclipsed and in which, in an atmosphere of 
greater harmony and more widespread public appre- 
ciation than have always obtained, past achievements 
can be made the stepping stones to new ones. 





The Electrical Family Reunion of 1924— 
A Retrospect 


EN of the electrical industry take pride in having 

accomplished a big task in the world and are 
confident that the future holds promises of equally great 
achievements, for they realize the fascination, the 
potency and the universality of the weapon they wield 
for the enrichment of civilization. Yet they are busy 
men and seldom attain the leisure or seek the perspec- 
tive to visualize the many notable accomplishments 
recorded and the many major developments planned for 
the future. They are occupied with their daily tasks 
and are pressed by the necessity of realizing in some 
measure the possibilities in their respective branches 
of the industry. The descendants of the original elec- 
trical Adam have become so numerous that family re- 
unions are needed to bring them into touch with each 
other and with the family activities. 

In some degree the staff of the ELECTRICAL WoRLD 
has at the end of the year sought to measure the 
accomplishments of electrical men in 1924. It has con- 
densed them into statistics and articles for the benefit 
of the industry. But this statistical issue, represent- 
ing in a sense an annual reunion of the electrical 
family, is full of untold history and hidden romance. 
Back of all the figures, all the charts and all the pictures 
are hundreds of untold human stories of the work, of in- 
vention, of failure, of success, of joy and of sadness; 
for men did these things which are recorded. 

The financial members of the family have raised 
more than a billion dollars of capital for their industry, 
and their task has been made easy by the efficient work 
of other members in giving good service. For good 
service means good public relations, adequate income 
and ample credit. 

The executive members have carried on the many 
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electrical activities successfully, and during a year in 
which general industry has been beclouded they have 
made the electrical branch the one bright star in the 
business firmament. They have brought about greater 
popularity for electricity, they have obtained more cus- 
tomer partners; they have planned wisely for future 
developments. In their hands the electrical industry 
has waxed fat and flourished as never before. They 
have kept the faith. 

There is, besides, a quiet, busy and reserved group in 
the family whose work is foundational to the success 
of the other members. The engineers who plan, build, 
operate and invent belong in the inner circle, for their 
work motivates the whole family and their success 
or failure makes or mars the complete family accom- 
plishment. Progress, efficiency, knowledge and economy 
are the watchwords with which they labor to make 
electricity more and more potent in human affairs. And 
they, too, have the pleasure of recording a year of 
accomplishment; for, although not particularly noted 
for striking achievements, the past year with its pres- 
sure for economies has resulted in engineers consoli- 
dating past gains to secure savings and to obtain 
efficiency to a degree which will enable them to go for- 
ward this year with greater certainty and greater speed. 

All members of the family did their part and showed 
no weakness and no laziness. Their spirit and loyalty 
were never more evident than now, and during 1925 
the electrical men, stimulated by their environment and 
imbued with faith, are going forward to new heights 
of record-breaking achievement. 








Future [lluminants in the Light 
of Present Ones 


E ARE often reminded that modern artificial light 

sources are of low absolute efficiency; that is, 
that only a small percentage of the total energy input is 
emitted as visible radiation or light. It is easy to quote 
such figures and to predict great advances because such 
advances are theoretically possible. Of course, it would 
be folly to prophesy that men will go on forever pro- 
ducing light by methods identical or closely akin to 
those now employed, but certainly those who are am- 
bitious to produce an artificial light source which will 
emit most of its energy as visible radiation have a big 
job on their hands if this new light source is to compete 
with present electric lamps in size, brightness, cost, 
safety, dependability and convenience. 

Doubtless, improvements will still be made in fila- 
ments so that higher operating temperatures will be 
practicable. Changes in character of the surface and in 
the crystalline structure and new alloys are possibili- 
ties. Even carbon may come back as a filament mate- 
rial, and ares confined in bulbs may be greatly im- 
proved. Theoretically, a fascinating avenue lies along 
the line of electrically excited gases and fluorescence. 
The electric discharge tube has been existent for years, 
and its use has been recently revived to some extent in 
signs. 

But in the consideration of the future the practical 
requirements are not to be overlooked. Modern fila- 
ment lamps are safe because they are inclosed in glass. 
Such light sources, equivalent to a thousand candles, 
are confined in bulbs of small size. The lamps are 
cheap and need no attention for hundreds of hours. 
They can be replaced by any one. A great range in 
candlepower is possible without much change in effi- 
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ciency. These are practical qualities of such great 
importance that a new illuminant must come close to 
equaling them besides merely providing light at a 
higher efficiency. 

Improvements are bound to come, but success in the 
purely scientific aspects will not necessarily be a prac- 
tical success. Artificial light sources of the present, 
crude as they may be from the viewpoint of theoretical 
possibilities, are really wonderfully satisfactory from a 
practical viewpoint. 





News of the Industry 
in 1924 


XPANSION and consolidation are the two words 

which sum up the weekly history of the electric 
light and power industry in the year which has just 
closed. In every part of the country great steam and 
hydro-electric plants have been finished, started or 
definitely planned. Names like Kearny, Waukegan, 
Richmond, Philo, Montaup, Crawford Avenue, Hud- 
son Avenue, Cahokia, High Bridge, Valmont, Long 
Beach and Oak Grove, which a year ago had not been 
entered or were still new in the catalog of central 
stations, have acquired a familiar ring, and these desig- 
nations are only a few selected at random from a long 
list. Holding companies have extended their opera- 
tions on every hand until today were it not for the 
non-competitive nature of the industry they would 
resemble nothing so much as the rival strings of 
grocery and other stores which dot the country, some 
confined to comparatively compact territory, some 
widely scattered, some operating in a circle, a triangle, 
a parallelogram or a straight line, others composed of 
isolated units with an appearance of haphazard acquisi- 
tion, though doubtless there were reason and design 
behind their purchase. For both holding and operating 
companies 1924 has set a pace that 1925 will do well 
to equal, let alone surpass. 

The steady progress of interconnection east, west, 
north and south and the systematic extension of both 
experimental and permanent farm service have been 
matters of almost weekly record. The determined and 
thus far fruitless struggle of opposing ideas concern- 
ing Muscle Shoals has inevitably filled much space. 
The strife over Boulder Dam and the development of 
the Colorado River, with Arizona still thwarting the 
seven-state treaty; the fishery question as it affects the 
Columbia, the Klamath and other great Western rivers, 
and the fight for and against the canalization of the 
St. Lawrence in the interests of power as much as 
navigation have been constantly recurring topics. 

In California an unparalleled drought was met by the 
light and power companies with such energy and re- 
source that a grave disaster was splendidly averted. 
The companies had their reward when in November the 
public ownership bill went down to its second crushing 
defeat. A bill of similar import also met with a decisive 
rejection in the State of Washington. The friendly 
attitude which the advisory committee on Pennsyl- 
vania’s “Giant Power Survey” assumed toward the 
private companies and the decision of the New York 
State authorities to drop their suit to annul the federa! 
water-power act were other political happenings of good 
omen to the industry, which by its persistent cultiva- 
tion of friendly public relations is becoming more an 
more free from the menace of public ownership. 
Outstanding among great electrical gatherings wa 
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the first World Power Conference, held in London, 
which took to Europe many leaders in American central- 
station and engineering life and did much to stimulate 
a “give and take” of friendly counsel between the con- 
tinents. The national and geographic assemblies of the 
American Institute of Electrical Engineers and the 
National Electric Light Association were, as always, 
aids to future progress as well as mirrors of progress 
just achieved. The “better-home-lighting” contest in 
which the association was the chief mover was a note- 
worthy event the success of which exceeded sanguine 
expectations. Altogether it was a remarkable year, 
when past achievements were excelled and ambitions 
yet to be achieved were pitched still higher. 

The inevitable cloud that mortality casts on all human 
affairs did not fail to fall on the electrical industry. 
From its ranks have passed in the last twelvemonth 
Benjamin G. Lamme, for twenty years the ranking 
engineer of the great Westinghouse manufacturing 
company; Henry M. Byllesby, pre-eminent as an or- 
ganizer and executive; Dr. E. F. Nichols, director of 
pure-science research at the Cleveland laboratory; 
Thomas Commerford Martin, editor, writer and secre- 
tary; John L. Harper of Niagara Falls, Arthur S. 
Huey of Chicago, Donald McDonald of Louisville, 
Walter Neumuller of New York and many another good 
man and true. In Europe within the space of four 
months C. E. L. Brown, the founder, and Walter Boveri, 
the president of the world-famed Brown-Boveri Com- 
pany, joined the silent majority. 

ed 


Engineering Jobs to Be Done 


LECTRIC power now reigns supreme in indus- 
try wherever movement is the thing desired. 
Electrical illumination has become the standard for 
comfort, convenience and adequacy. Electrical com- 
munication by wire and by radio has enabled the world 
to converse and become a great family. These things 
can be recorded for the glory of electrical engineers 
at the beginning of 1925. What remains to be done? 
This to a layman may seem a pertinent question, but 
the engineers themselves realize that they face oppor- 
tunities for accomplishments still greater than those 
recorded. Their plans are made and their hands and 
brains are active, for the goals sought promise much 
to them and to the world. 
In industry electric power is used very largely in 
motors only, and the induction motor represents the 
greater part of the industrial load. Yet there are 
virgin fields left in industry for electrical applications 
which hold promise of even greater magnitude. Every 
ore produced from nature offers many possibilities for 
electrical applications before it finally comes into use 
as a tool or other aid to man. In refining, smelting, 
heat-treating, alloying, testing and manufacturing 
electricity can be used to advantage once the processes 
and the equipments have been produced by engineers. 
Every useful thing made in industry requiring work 
‘o be done on it offers possibilities for electrical appli- 
ations. In painting, in enameling, in welding, in fabri- 
ating, in measuring and in assembling there are direct 
pplications of electricity for heating, for conveying, 
or testing and for doing work in a better way than it 
Ss now done. 
In the field of transportation only the surface is 
‘ratched, and the near future will see the electrifica- 





ELECTRICAL WORLD 3 


tion of all railroad terminals, for public sentiment will 
soon force the abolition of the smoke nuisance from 
city environs—the smoke-making locomotive and the 
fuming factory, steamer and tug are doomed to extinc- 
tion for many reasons other than those involving cost. 
The electric truck and tractor are yet to be used in 
cities and factories to the full limit of their economic 
possibilities. And then there is a fruitful field of 
development in electric signaling for transportation by 
rail and on streets. Safety, comfort, economy and 
efficiency all point to rapid advances along these lines. 

Not the least interesting field of activity, however, 
lies in the greater use of electricity in the home. Radio 
has come to stay and in itself is subject to great develop- 
ment before it will approach perfection for home use. 
There are, besides, many other things, some of them 
developed and some of them only foreseen. Electric 
conveniences, such as flatirons, curling irons, vacuum 
cleaners, dish washers, washing machines, hot-water 
heaters, radiant stoves, percolators, toasters, waffle 
irons and refrigerators, are here to stay, and these 
alone when placed in countless homes now without them 
will use more electricity than is now produced. But 
engineers and architects have visions even more com- 
plete of the future home which shall be designed to 
operate electrically, to save walking, to save work and 
to be more convenient and attractive. The real elec- 
trical home is more than the filling of a house with 
appliances; it is a unit designed to utilize electricity 
fully in home life. It is yet to be created, but it will 
soon come. 

Then there are still other fields whose surfaces have 
been only scratched, such as electro-therapeutics. Mod- 
ern surgeons and dentists have just begun to realize 
what a useful agent electricity is as a tool, as a light 
and as a specific. Through tools, illumination and X-ray 
equipments, operations now impossible will become 
facts. Electrical applications will make existing opera- 
tions safer, surer and quicker. They will remodel hos- 
pitals and hospital methods. These things are not 
dreams; they are things now being realized in many 
places, and no developments will be more gladly received 
than those which apply directly to human ailments. 

Many other new uses for electricity can be seen on 
the horizon by engineers, and these uses introduce prob- 
lems directly bearing on electrical generation, trans- 
mission and distribution. The things prophesied are 
necessary if electricity is to be used fully and completely 
in life, and there are many technical problems connected 
with them which are yet unsolved. Fuel must be used 
at a greater thermal efficiency than 20 per cent. En- 
ergy must be transmitted and distributed at a greater 
efficiency than 75 per cent. It must be utilized in 
machinery at a greater efficiency than 85 to 90 per cent. 
Higher voltages, better regulation, better control, better 
equipment and more economical operations must be 
brought about, and, to cap all, great systems of stations, 
lines and distribution networks must be consolidated, 
interconnected and operated to carry to completion the 
possibilities for a national power supply. 

As long as these things are docketed engineers will 
never lack for work or for incentives. Their work now 
lies ahead and is known to be difficult, but their courage 
can be counted upon, and a few more years will see the 
present docket replaced with one still more fascinating 
and still more extensive. The engineer is and always 
will be indispensable to electrical progress. 
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A Year of New Records 


The Electric Light and Power Industry Increased the Energy Generated by 5.9 per Cent and 
Its Gross Revenue by 5.2 per Cent During 1924—-Proportionate 
Decrease in Hydro-Electric Energy Indicated 


$1,335,100,000 ( Estimated > 
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THE FINANCIAL HISTORY OF THE CENTRAL-STATION INDUSTRY HAS BEEN UNIQUE IN THAT IT HAS NEVER RECORDED 
A DECREASE IN ANNUAL REVENUE 


NE OF the attributes which make the elec- 

tric light and power industry stand out in a 

class by itself and on a plane higher than 
perhaps any other primary industry in the country 
is its ability to withstand unsatisfactory general 
economic conditions. The first three-quarters of 1924 
witnessed a general slump in business conditions, 
and most of the primary industries were operating far 
below the estimated normal. As a result the revenue 
of industry at large took a decided drop during the year. 
The electric light and power industry, on the other 
hand, exhibited a far different condition. Despite the 
generally curtailed industrial energy requirements, the 
energy generated during 1924 is estimated at 53,937,- 
400,000 kw.-hr., or 5.9 per cent over that of 1923, the 
former record year of the industry. Moreover, the 
gross revenue was 5.2 per cent above that of 1923, a 


very substantial gain considering the general economic 
conditions of industry as a whole. These gross-revenue 
figures during a year of general industrial sub-activity 
are all the more surprising and significant when the 
fact is remembered that the gains made during the 
previous year of 1923 were approximately 22 per cent 
in output and 18 per cent in gross revenue over 1922. 
To have been able to continue this growth, even though 
at a reduced rate, during a period of industrial semi- 
depression is an indication of the basic place which the 
electric light and power industry has built for itself 
in the economic structure of the nation. Other primary 
industries may hesitate and “dig in” until the indus- 
trial cycle has taken an upward turn, but the electric 
light and power industry continues to make new records 
in production and revenue. 

The year 1924 is the first for which data have been 


Table I—Generation and Distribution of Central-Station Energy in the United States 


During 1923 and 1924* 


Total Energy 
Consumption by 


Kw.-Hr. Generated Central-Station 


| 


(100 per Cent of the Industry) 


Energy Consumed 
for Lighting, 





Distribution of Energy Generated 


Energy Used in Intra- 
Energy Sold to c¢ mpany Business, 
Electric Railways, Including Line Losses, 


Energy Consumed 
for Power, 


Sections During Yeart Customers, Kw.-Hr Kw.-Hr. Kw.-Hr Kw.-Hr Kw.-Hr 
1924 1923 | 1924 | 1923 | 1924 | 1923 1924 | 1923 | 1924 | 1923 1924 | 1923 
Thousands} Thousands} Thousands} Thousands| Thousands| Thousands} Thousands} Thousands} Thous. | Thous. Thousands} Thousands 
~— ———| -|— — = |} J | | _ —_____}______ 
United States | 53,937,400 50,887,203! 43,505,700) 41,060,203) 13,097,000) 11,201,500) 23,894,300) 23,930,458) 6,514,400) 5,928,245 10,431,700) 9,827,000 
i i i ' 


New England 
Middle Atlantic 
South Atlantic.. 
East North Central..| 12 
West North Central. 3 
East South Central 2 
West South Central... 
Mountain. 


j 
3,648,000) 3,654,896) 2,863,300) 2,869,896) 988,000) 
| 13,700,000) 12,940,696) 11,168,000) 10,547,696) 3,930,000} 
5,715,000) 5,550,555) 4,658,000) 4,524,555 820,000) 
972,000; 12,046,252) 10,872,000) 10,096,252) 2,980,000) 
512,000; 3,556,824) 2,944,000) 2,980,824) 1,455,000) 
eee aoe 1,825,728} 1,566,000) 1,427,728 383,000) 


| 


1,787,400) 1,548,143) 1,397,400) 1,210,643 491,000) 
| 2,857,000} 2,716,503; 2,166,000) 2,060,003 435,000 
Pacific. 7,743,000) 7,047,606) 5,871,000| 5,342,606! 1,615,000 


841,000} 1,424,900) 1,620,096; 450,400) 408,800 784,700) 785,000 
3,345,000) 5,704,000} 5,709,696) 1,534,000) 1,493,000 2,532,000) 2,393,000 
687,000} 3,383,000) 3,395,555) 455,000; 442,000 1,057,000) 1,026,000 
2,615,000} 5,722,000) 5,461,252) 2,170,000) 2,020,000; 2,100,000; 1,950,000 
1,277,000) 1,371,000) 1,597,699) 118,000) 106,125 568,000 576,000 
324,000) 830,000) 807,728} 353,000| 296,000 437,000 398,000 
414,000) 708,400) 629,823; 198,000) 166,820 390,000 337,500 
361,500} 1,500,000) 1,513,803) 231,000) 184,700 691,000) 656,500 
1,337,000| 3,251,000, 3,194,806) 1,005,000! 810,800 1,872,000) 1,705,000 


* Data are those for the electric light and power industry only and do not include energy generated in purely electric railway plants, Reclamation Service plants or 


private generating plants 





+ Based on data collected by the United States Geologieal Survey for the first ten months of the year. 
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THE PERCENTAGE OF ENERGY GENERATED IN HYDRO PLANTS 


TO THE TOTAL HAS BEEN STEADILY DECREASING SINCE 1919 


AREAS PROPORTIONAL TO KILOWATT-HOURS GENERATED 
Kilowatt -hours Generated in Fuel Burning Plants - 65.2% 
[____] Kilowatt- hours Generated in Hydro Plants*- 34.8% 


Note ~Data based on VS. Geological Survey Returns for 1923 


tabulated showing the amount of energy generated by 
the electric light and power industry as a unit. This 
has been made possible by the co-operation of the Power 
Resources Branch of the United States Geological Sur- 
vey in furnishing monthly data showing the energy 
generated by plants other than those of central-station 
systems. This additional information, taken in con- 
junction with the monthly production data gathered by 
the Geological Survey, has made posible figures on the 
activities of the electric light and power industry alone. 
This output has been segregated monthly into that gene- 
rated in hydro and in fuel-burning electric plants, and 
monthly data have been made available on the fuel 
consumption in central-station :plants. Moreover, dur- 
ing the past year the monthly distribution of central- 
station energy has been segregated by the ELECTRICAL 
WORLD as between line losses, light, railways and in- 


| 
1919 | 


$773,650,000| 


63,890,000 
299,960,000 
255,030,000 

53,770,000 
101,000,000| 


United States. 


New England States.. . 
Atlantic States. 

North Central States. . 
South Central States. . 
Mountain and Pacific. 


United States. 


New England States 
Atlantic States... . 
North Central States 
South Central States.. 
Mountain and Pacific 


Table 1l—Increase in Central-Station Financial Operations for the Past Six Years 


"1920 
$882,750,000| 
84,570,000 
312,760,000 
298,680,000 


68,050,000 
118,690,000 


$440,650,000 


46,470,000 
150,980,000 
160,360,000 

35,980,000 

46,860,000 


“\ 


f 


Main 


‘dustrial power, the classification being based on the 


best information obtainable. During 1924, therefore, 
large advances were made in the collection and presen- 
tation of the monthly operation statistics of the central 
station companies. 

A study of the accompanying tabulations indicates 
that the industry as a whole sold 5.9 per cent more 
energy during 1924 than during the year previous 
Two sections of the country, however, reported opera- 
tions for 1924 under those of 1923. New England was 
especially hard hit by the curtailment in power require- 
ments during the year, as is indicated by the fact that 
approximately 200,000,000 kw.-hr. less electrical energy 
was consumed for power purposes in that territory 
during 1924 than during 1923. Although the lighting 
requirements for New England increased during the 
year by almost 150,000,000 kw.-hr., yet the drop in 
industrial power consumption was sufficient to result 
in a net decrease in the amount of energy generated 
in the section during 1924. The revenue obtained from 
the sale of energy, however, was 1.7 per cent above that 


Gross Revenue from Sale of Energy 
1921 1922 1923 
$1,072,119,883|  $1,269,550,000| _$1,335,100,000 
103,885,016 ie 122,200,000 


1924 (estimated) 





$944, 400,000) 
89,050,000 
342,970,000 
314,600,000 


77,020,000 
120,760,000 


387,811,179 476,500,000 505,000,000 
358,079,391 418,350,000 432,500,000 
76,134,431 103,000,000 107,000,000 
146,209,866 151,500,000 168,400,000 


Operating and Maintenance Expenses 
$459, 370,000 $553,067,982) 


42,810,000 57,714,838 
161,050,000 202,657,745 
170,620,000 197,024,529 

40,640,000) 39,132,213) 

44,250,000! 56,538,657) 


$690,800,000 


68,500,000 
264,000,000 
238,000,000 

55,000,000 

65,300,000 


$656,200,000 


65,500,000 
249,000,000 
230,000,000 

53,000,000 

58,700,000) 
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ENERGY GENERATED DURING 1924 
C— Less than 100,000,000 Kw-hrs. 
(i=~ 100,000,000 to 300,000,000 Kw-hrs. 
(11110 300,000,000 to 500,000,000 Kw-hrs. 
500,000,000 to 1,000,000,000 Kw-hrs. 
1,000,000,000 to 3,000,000,000 Kw-hrs. 
G3 3,000,000,000 to 4,000,000000 Kw- hrs. 
4,000,000,000 to 5,000,000,000 Kw-hrs. 
5,000,000,000 to 6,000,000,000 Kw-hrs. 
Over 9,000,000,000 Kw-hrs. 


received during 1923, this being due to a growth in the 
number of high-revenue lighting customers. 

The ability of the electric light and power industry 
in New England to increase its revenue while at the 
same time reporting a decrease in the actual number 
of kilowatt-hours sold is a significant fact, Load build- 
ing and a proper balance between lighting and power 
load form one of the outstanding problems of the in- 
dustry. By reason of the fact that during the previous 
years the operating companies of New England had 
given the proper amount of attention to the building 
up of the residential load, when the time of industrial 
inactivity arrived the high-revenue lighting customers 
were sufficient to keep the industry headed in a forward 
direction. 

The distribution of the central-station load. during 
1924 was radically different from that in 1923. In 


FOURTEEN STATES GENERATED OVER A 
BILLION KILOWATT-HOURS DURING 1924 
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1924 a total of 10,431,000,000 kw.-hr. was used in 
intracompany business and line losses. This sum was 
greater than the combined output in 1924 of the West 
North Central, East South Central, West South Central 
and Mountain States. In 1923 this non-revenue load 
totaled 9,827,000,000 kw.-hr., showing an increase of 
approximately 600,000,000 kw.-hr. for the twelve-month 
period. In 1924 the lighting load was 30.1 per cent of 
the total energy consumed by customers, as against 
27.3 per cent recorded during 1923. The industrial 
consumption during 1924 was 55.0 per cent of the total, 
as against 58.3 per cent in 1923, and the railroads used 
14.9 per cent of the total during 1924, as against 14.5 
per cent in 1923. 

The returns upon which the 1924 operations of the 
electric light and power systems are estimated indi- 
cate that 36.9 per cent of the energy was generated in 
hydro-electric plants and 63.1 per cent in fuel-burning 
plants. If the purely electric railway plants, Reclama- 
tion Service plants and certain private plants are in- 
cluded as reported monthly by the United States 


Table 111—Operations of Central-Station Hydro and F 


uel Power Plants in the United States. During 1924* 


(100 per Cent of the In‘tustrv) 


Hydro Plants | 
Thousands of | 


Sections iw.-Hr. |Per ered 


United States 19,908,400 | 36.9 


New England 1,453,000 | 393% 
Middle Atlantic 4,630,000 33 8 y 
South Atlantic.. 2,165,000 37 9G 
East North Central 1,692,000 13.1 
West North Central. 1,147,000 32.6 ‘J 
East South Central 1,085,000 542% 
West South Central. 11,400 0.6 
Mountain... 2,485,000 87.0 % 
Pacific. 5,240,000 67.8 
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Fuel Power Plants 
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Thousands of | Coal Oil 

Kw.-Hr. | Per Cent (Short Tons) (Barrels) (Thousands of 
| Cubic Feet) 
34,029,000 | 631 32,478, 300 16,389,400 44,093,800 

2,195,000 | 602 1,785,000 | 1,513,000 | 
9,070,000 66 2 9,075,000 | 282,500 | 396, 500 
3,550,000 62.1 3,284,000 1,303,000 1,278,000 
11,280,000 86.9 12,920,000 39,900 2,405,000 
2,365,000 67.4 3,100,000 1,610,000 3,475,000 
918,000 | 45.8 1,250,000 | 267,500 116,000 
1,776,000 | 99.4 445,000 | 4,365,000 15,700,000 
372,000 13.0 572,500 258,500 203,300 
2,503,000 | 32.2 47,300 6,750,000 20,520,000 





| 


* Based on data collected by the United States Geological Survey for the 


» first ten months of the year. 
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Geological Survey, then the estimated output, as given 
in Table IV, indicates that 34.5 per cent of the total 
was generated in hydro-electric plants. On the face 
of the returns, therefore, a continuance of the decrease 
in the proportional amount of energy generated in 
hydro-electric plants is indicated. It must be remem- 
bered, however, that owing to the severe drought on 
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DURING 1924 THE OPERATING RATIO WAS ON 
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plants, and these, owing to the industrial inactivity, 
experienced a material reduction in industrial load 
during the year which was not shared to the same 
extent by the hydro-electric plants. These two facts 
probably explain the increase in hydro-plant output, if 
normal water conditions are assumed. 

Financially the electric light and power industry 
posted up a new record during 1924 
with a gross revenue from the sale 


DURING 1923 of energy of $1,335,100,000. This is 

















hs 56 / an increase from the sale of energy 

5 AS of $65,550,000, or 5.2 per cent, over 

250 EE 1923. Every section of the country 

+ oot Ho reported an increased revenue. The 

¥ P+ HS ES total operating and maintaining ex- 

o 40 MMJSNJMMJSNUJMMJSN JM M : ° — JM M J S-. penses of the industry are estimated 
1920 192) 1922 1924 


the Pacific Coast during the spring and summer of shee 
year the amount of hydro-electric energy generated in 
that water-power section of the country during the 
year is estimated at 5,236,100,000 kw.-hr., or approxi- 
mately 644,000,000 kw.-hr. under that generated in the 
hydro-electric plants of this section during 1923. Had 
the energy generated by these Western hydro plants 
been on a par with 1923, the proportionate amount of 
energy generated by the hydro-electric plants of the 
country during 1924 would have been approximately 
35.6 per cent, indicating an increase in the percentage 
of energy generated in hydro-electric plants over 1923. 
It must be remembered that, as indicated in another 
article appearing elsewhere in this issue, many large 
hydro plants were put into operation during this period. 
Moreover, the large industrial centers of the country 
are very largely supplied by energy from steam-electric 


at $690,800,000, which is an increase of 
$34,600,000, or 5.3 per cent, over 1923. As indicated 
elsewhere in this issue, the industry increased its 
capitalization by approximately one billion dollars in the 
year, making a total capitalization on January 1, 1925, 
of $6,600,000,000. This figure is based upon the aggre- 
gate capitalization of the industry on January 1, 1923, 
as it was reported by the United States Census Bureau, 
and new capital that was added during the years 1923 
and 1924. 

Central-station activity should increase materially 
during 1925. The industry has had a chance to catch 
up on new construction, and the year opens with the 
industrial load on the increase and with every prospect 
of large industrial activity during the coming months. 
The industry has weathered the generally inactive year 
of 1924 magnificently and stands ready to make new 
records in every line during 1925. 


Table 1V—Energy Generated in Public Utility Plants During 1923 and 1924 


(Includes energy generated by central stations, purely electric railw 


| 1924 (Estimated) | 




















a Total 
Prorgy Energy Energy 
. : Generated Generated | Total Generated 
State and Section in in Energy in 1923'+ 
Hydro Fuel-Burn- | Generated* | (Thousands 
Plants* ing Plants* | (Thousands | of Kw.-Hr.) 
(Thousands | (Thousands | of Kw.-Hr.) 
of Kw.-Hr.) | of Kw.-Hr.) 
United States | 20,219,830 38,453,840 58,673,670 55,674,435 
| | 
Sections | | 
New England 1,481,080 2,752,920 | 4,234,000 4,275,836 
Middle Atlantic 4,763,030 11,418,970 16,182,000 15,413,092 
East North Central. | 1,749,600 | 11,951,400 13,701,000 12,768,916 
West North Central 1,182,680 2,721,360 | 3,904,040 3,975,852 
South Atlantic 2,166,750 3,717,950 5,884,700 5,708,223 
East South Central 1,087,200 | 989,100 2,076,300 1,890,000 
West South Central 11,410 | 1,914,640 | 1,926,050 1,693,367 
Mountain... 2,541,980 434.600 | 2,976,580 2,838,915 
Pacific 5,236,100 2,552,900 | 7,789,000 7,110,234 
New England | 
Maine 445,770 12,230 | 458,000 452,892 
New Hampshire 183,230 40,770 224,000 195,705 
Vermont 212,560 | 3,440 216,000 155,344 
Massachusetts 452,000 1,613,000 2,065,000 | 2,093,161 
Rhode Island 7,020 | 392,980 400,000 | 517,230 
Connecticut | 180,500 690,500 871,000 | 861,504 
Middle Atlantic | 
New York | 4,080,000 5,320,000 | 9,400,000 8,722,289 | 
New Jersey | 2,030 1,279,970 | 1,282,000 | ¢g 1,250,606 
Pennsylvania 681,000 4,819,000 | 5,500,000 | 5,440,197 
| 
East North Central | | | ¥- 
Ohio : | 39,800 3,620,200 | 3,660,000 3,587,841 
Indiana 81,800 1,194,200 1,276,000 1,261,097 
Illinois 205,000 4,435,000 | 4,640,000 4,070,967 
Michigan | 768,000 1,957,000 2,725,000 | 2,580,399 
Wisconsin | 655,000 745,000 1,4u0,000 | 1,268,612 
West North Central | | 
Minnesota 350,500 498,500 849,000 | 857,931 
Iowa | 695,000 459,000 1,154,000 1,109,719 
Missouri 66,700 857,300 924,000 1,060,976 
North Dakota 0 39,440 39,440 36,116 
South Dakota 11,280 55,820 67,100 62,053 
Nebraska 27,000 308,50C 335,500 316,684 
Kansas 32,200 502,800 535.000 532,373 


ay plants, Reclamation Service plants and certain private plants) 


| 1924 (Estimated) 




















| 
— Total 
Energy Energy Energy 
Ce, 1 Secti Generated Generated Total Generated 
State and Section in in Energy in 1923 ¢ 
Hydro Fuel-Burn- | Generated* | (Thousands 
Plants* ing Plants* | (Thousands | of Kw.-Hr.) 
(Thousands | (Thousands | of Kw.-Hr.) 
of Kw.- “Hr.) | of Kw. - Hr.) 
South Atlantic 
| Delaware 0 85,800 85,800 | 90,267 
| Maryland. 3,280 458,720 462,000 | 510,553 
Dist. of Columbia 0 | 313,000 313,000 | 301,298 
| Virginia. : 240,600 504,400 745,000 729,641 
| West Virginia. 23,200 1,751,800 1,775,000 1,710,883 
North Carolina... 432,000 243,000 675,000 | 632,317 
South Carolina...... 821,000 49,900 870,900 | 894,893 
Georgia 635,000 107,000 742,000 | 656,046 
Florida 11,670 204,330 216,000 | 182,325 
East South Central 
| Kentucky 200 401,800 402,000 | 352,274 
Tennessee. 431,500 257,500 689,000 | 649,484 
Alabama 655,500 | 257,000 912,500 823,216 
Mississippi 0 72,800 72,800 65,026 
| West South Central | - 
| Arkansas 3,280 150,720 154,000 | 147,675 
Louisiana 0 306,000 306,000 | 282,580 
Oklahoma. . 380 325,670 326,050 | 290,495 
Texas 7,750 1,132,250 1,140,000 972,617 
| 
Mountain | t 
| Montana 1,117,610 8,390 1,126,000 | 1,138,545 
Idaho 798020 | 1980 800,000 | 694,87! 
Wyoming 11,030 | 44,720 55,750 48,853 
Colorado 218,000 269,500 487,500 461,570 
| New Mexico 790 | 19,240 20,030 18,268 
| Arizona 110,000 | 47,200 157,200 157,183 
| Utah 239,000 42,500 281,500 272,577 
| Nevada 47,530 1,070 | 48,600 | 47,048 
| | 
| : acife | 
Washington. . 1,347,000 120,000 1,467,000 | 1,446,486 
Oregon. 448,000 | 234,000 682,000 | 594,434 
| Cahforma 3,441,100 2,198,900 | 5,640,000 | 5,069,314 








* Based upon data for ten months as collected by United States Geological 
Survey. s 
+ Data collected by United States Geological Survey. 

















HE engineer may well be proud 

of the progress made during 1924, 

for never before in the electrical 
industry has so much money been in- 
vested in a single year. Of course, the 
principal developments have been in the 
light and power field, the field of com- 
munication and radio, although a great 
deal of work has been done in electro- 
chemistry as well as along the lines of 
additional mechanical applications of 
electrical energy. 

In light, power and communication 
alone more than two billion dollars has 
been invested during 1924, and the 
expenditure of these immense sums of 
money places the engineer in a very 
serious position. Fairly or unfairly, it 
has been more than intimated that the 
engineer has inherently a greater interest 
in engineering than in the relationship 
of his results to financing, return on 
investments, etc. 

The lawyer has to determine if the 
project can be rightfully carried forward. 
The engineer has to determine if the 
undertaking can be accomplished physi- 
cally. The banker has to determine if 
the money can be raised for the project 
and if the return to the investor is safe 
and sufficient. The engineer, by his plan- 
ning, may or may not meet the require- 
ments of the financial sponsors, and in the 
present condition of high material and 
labor costs and the abundance of funds 
for investment, particularly for electrical 





The Engineer’s 
Responsibility 


By Farley Osgood 


President American Institute of Electrical Engineers 


projects, the engineer’s sense of responsi- 
bility and his desire to attain the highest 
degree of usefulness should make him 
direct his work to bring about, sanely and 
safely, the greatest return for the least 
investment of capital. 

In the earlier days an interruption in 
the service of applied electrical energy 
for light, power, communication or what 
not was, of course, disappointing, but 
nevertheless expected, owing to the im- 
perfect development of the art; but today 
there is no greater misfortune than an 
interruption of any undertaking where 
electric service is the source of energy and 
where it must be depended upon. I nter- 
ruption, in fact, cannot be tolerated. 

In their desire for the perfection of 
service, engineers, through all the evolu- 
tionary stages of development, have 
spared no expense to attain as high a 
standard of perfection as possible. The 
time has now come when they must let 
their minds turn, not away from perfec- 
tion, which means continuity of service, 
but toward the means of getting it in 
a less expensive way. This involves 
methods, design and construction. 

The more the engineer can look at his 
problems from the viewpoint of the 
banker and investor, the more rapid will 
the progress of service be. So let the 
1925 signals, displayed from the mast- 
head of the ship “Good Engineering,” 
read: Performance, Simplicity, Low Cost. 
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Street and Highway 
Lighting 


DUCATIONAL work has at last con- 

vinced municipalities that street light- 

ing is an essential part of civic 
activities. It gives tone to a city and adds 
to the safety of the citizens. Views of some 
modern fixtures are shown here, as well as 
views of typical street and highway lighting 
installations. Many new installations were 
made during the year, and several cities are 
now developing their street lighting on the 
zone plan and after detailed studies of re- 
quirements have been made. A _ standard 
boulevard pedestal for Philadelphia in the 
upper left-hand view and a southern Cali- 
fornia pedestal in the upper right-hand view 
show typical designs. At the bottom is a 
view of Sheridan Road, Chicago, illumi- 
nated with “Bi-Lux” units. A typical high- 
way lighting installation on Staten Island, 
N. Y., using “Novalux” units is shown in 
the center. 
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Utility Financing During 1924 


Investors Turn Another Billion Dollars of New Money Into the Industry to 
Finance an Unprecedented Growth as Fresh Provisions Make 
the Securities Veritable Safety Bulwarks 


By PAUL WILLARD GARRETT 


ORE than a billion dollars in new capital is 
M what investors of this country put into the 
power and light industry during 1924, or more 
by $400,000,000 than had ever been invested in any 
previous year. The figure is exclusive of what went 
into telephone, electric railway and gas enterprises. 
Our financial annals contain no chapters more roman- 
tic than some added last year in connection with this 
financing. 
Forty years ago, in 1885, our central stations were 







by all present indications, will lead them all in a few 
years. 

The seasoning of railroad issues that made them 
become accepted as our prime corporation investments 
a generation or so ago began with the great era of 
railroad expansion. The power and light industry is 
now in the same sort of an expansion era that the rail- 
roads went through years ago, but with this difference, 
that the period of utility growth and expansion should 
run longer. Certain things limit pretty definitely the 
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AS THE FINANCIAL NEEDS OF THE INDUSTRY HAVE INCREASED THE RATE OF INTEREST PAID HAS DECREASED 


generating energy at the rate of about 175,000,000 
kw.-hr. a year, and the industry was being operated on 
a capitalization of approximately $55,000,000. Some 
individual companies now earn more annually than what 
then was the total capitalization of the industry. The 
annual total of energy now generated is nearly 54,000,- 
000,000 kw.-hr. The significant thing from the stand- 
point of those who have been raising capital to finance 
this growth is that most, say three-quarters, of the 
growth has come within the last decade. The indus- 
try still is in its infancy and, with the demands for 
energy growing faster than the supply even in the face 
of general business depression, power and light com- 
panies endeavored during 1924 to lay the foundations 
for financing of a permanent character. 

The billion dollars in new capital added during 1924 
means that on January 1, 1925, something like $6,600,- 
000,000 was invested in the power and light industry. 
Counting $5,500,000,000 invested in the electric rail- 
ways, $3,000,000,000 in telephones and $1,000,000,000 
in electrical manufacturing and merchandising con- 
cerns, our electrical industry now has a total capitali- 
zation of more than $16,000,000,000. The electrical 
industry already is substantially larger than any other 
in the country except the railroad industry and, judged 


number of carriers that can serve a particular terri- 
tory. The best engineers have been unable to see any 
end to the possibilities for the extension of electrical 
services. Thousands of conservative investors who 
heretofore had not thought much about the power and 
light industry are beginning to visualize its possibili- 
ties. 


THAT Macic WorpD “SUPERPOWER” 


To utility operators the term “superpower” intro- 
duces nothing so very new. Interconnections between 
important parts of different systems already have been 
installed for some time or have been in the planning. 
Operators have known pretty well what the possibilities 
were. 

Many of these large “tie-ups” were made during 1924, 
however, and talked about. As regards the average 
investor, these “superpower” developments, by dramatiz- 
ing the industry, have opened his eyes to a heretofore 
undiscovered field. The creation of a great electrical 
highway stretching from Cleveland to tidewater, for 
example, and connecting such systems as the Cleveland 
Electric Illuminating, American Gas & Electric and 
American Water Works & Electric, has given the ordi- 
nary investor a vision of the industry that he would 





{ 
‘ 
| 






























































12 ELECTRICAL WORLD 


never have caught from looking at the incandescent 
lamp in his office and home. It gave him the same 
thrill that came when Harriman connected the West 
with the East by stretching a railroad across the plains. 

Mergers of various power and light groups have 
stimulated the same interest in utilities that was 
aroused years ago in railroad securities when such sys- 
tems as the Pennsylvania and New York Central were 
formed through the consolidation of small —— 
already in existence. 

Approximately $1,175,120,800 in new power and light 
securities were marketed during 1924; mortgage bonds 
totaled $672,463,600, debentures $132,875,000, preferred 
stock sold through investment houses $175,582,200 and 
local sales of stock to customers roughly $194,200,000. 





THE RECORD RISE IN STOCKS OF 1924 
Low High Gain from 
New York Stock Exchange: 1924 1924 1924 Low 
American Water Works & Electric..... . 40 210* 170 
EE NON is s5s-5 cu sx eas axnin's iene << 22 45 23 
Public Service pean of New Jersey.. 39 69} 30} 
Utah Securities. PE es ; 16% 46 293 
Virginia Railway & Power.. Leib aks 36 72} 36} 
NE IR ais 5 wk pan taters i aldose ae wid ‘eats 47} 122 74} 
New York Curb Market and Unlisted: 
Adirondack Power & a pak 22} 38 154 
American Gas & Electric. . Sten ach eve Was 43} 123} 80 
American Power & Light.. ‘ eet ie 198 6907 492 
American Public Utilities. . : ik : 35 97 62 
Appalachian Power........ iG ee ee 39 92 53 
Arkansas Light & Power....... em 22 70 48 
Buffalo General Electric. ... . . aoe 118 195 77 
Carolina Power & Light... : at : 82} 340 2574 
Central States Electric....... 20 76 56 
Cities Service. ... ; ‘ 140 187 47 
Columbus Railway, Power & Light. . 71 120 49 
Commonwealth Power. . 50 133 83 
Continental Gas & Electric. ... 49 98} 49} 
Dayton Power & Light. ; 70 180 110 
General Gas & Electric.... ; 15 80 65 
Georgia Light, Power & Railways. . . 9 36 27 
Indiana Service. . peace 40 90 50 
Kentucky Securities. . ; 32 87 55 
Lehigh Power.. ; 31 100 69 
Middle West Utilities. cape? ; 41 86 45 
Mississippi River Power........... 18} 35 163 
National Power & Light..... 60 204 144 
Northern Ontario Light & Power. 17 53 36 
Northern Texas Electric. ; 58 84 26 
Puget Sound Power & Light es 43} 614 18 
Republic Railway & Light... ; 13 51 38 
Standard Ges & Flectrie 27 45 18 
Southeastern Power & Light (quoted as thee quiv- - 
alent of Alabama Traction, Light & Power).. 24t 130t 106 
Tennessee Electric Power. . .. 20 521 32} 
United Gas & Electric 14 42 28 
United Light & Power......... 30 58 28 
Virginia Power . Swe 16 70 54 
Western Power.. . — 23} 46 22} 
*The high price of 4? for the new stock, which was exchanged for old: nthe besis 
of = to one, is the equivalent of 210 for the stock that sold earlier in the year 
at 
+The high price of 67} for the new stock, which was exchanged for old on the 
bene of = to one, is the equivalent of 672 for the old stock that sold earlier in 
at 


tSoutheastern Power & Light, which was exchanged on the basis of two to one 
for Alabama Traction, Light & Power, sold as high as 58. The old Alabama 
shares earlier in 1924 sold as low 24. 


Financial writers and the utilities companies them- 
selves have said more about the notable progress made 
with the customer-ownership campaigns than about any 
other phase of the new financing. The reasons are that 
(1) local sales of stock to customers have done more to 
establish sound public relations for the industry than 
anything else and (2) an incalculable benefit has come 
to all senior issues through the junior financing. But 
in point of actual volume, of course, the bond financing 
has been the most important, and it was in connection 
with the drawing of new mortgages that utility financ- 
ing during 1924 attained a degree of refinement and 
perfection that swiftly is making power and light bonds 
our prime investments outside of the government group. 

Generally when corporations need new money their 
primary concern is to get the funds immediately needed 
at the most advantageous rate and through issuance of 
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the most expedient instrument. Any one accustomed 
to this school of financing must have been impressed 
with almost every important loan conference held last 
year between the utilities and the investment bankers. 
A discussion of plans to raise new funds for immediate 
use almost invariably raised the question of future 
financing. Shall we issue bonds under our present 
mortgage? If we do, where will it lead us in ten 
years? Would not the company be benefited in the long 
run by the creation of a new modern or self-refunding 
mortgage? 


A MOVE TO OPEN-END MORTGAGES 


The old-style public utility mortgage was drawn up 
on lines similar to the typical railroad or industrial 
mortgage. In creating a lien on its entire property as 
the basis for a forty-million-dollar loan, for example, 
a first mortgage was created with bonds authorized to 
some amount in excess of the total to be sold imme- 
diately. The limit may have been placed at $100,000,- 
000, we will say. Not many power and light companies 
last year had reached their authorized totals under their 
working mortgages, but a good many foresaw such 
a day. 

The Detroit Edison Company’s situation is typical. 
That company until last fall did its mortgage financing 
under the old first and refunding mortgage. The 
authorized limit of $75,000,000 originally was thought 
to be sufficient to cover all requirements, but the busi- 
ness grew. faster than the management and bankers 
expected. So many of the first and refunding mort- 
gage bonds had been issued that Detroit Edison in two 
or three years would have reached its authorized limit. 
Rather than issue its additional $12,500,000 last fall 
under the old mortgage, as it easily could have done, 
letting the future take care of itself, Detroit Edison set 
up a new and modern mortgage before selling the bonds. 
The company and its bankers figured that if the time 
was coming when a new mortgage would have to be 
created the sooner a permanent mortgage was estab- 
lished the better. That is, the smaller the volume of 
underlying bonds, the better it would be for the new 
mortgage bonds. 

Contrary to common opinion, bondholders are better 
protected under the ideal modern mortgage which con- 
tains no authorized limitation than under the typical 
old-style mortgages. Where is the protection in a 
mortgage authorized td the amount of $100,000,000 if 
a company’s valuation, earnings and structure justify 
only $60,000,000 in bonds at a particular time? In 
eliminating the arbitrary limit the modern mortgage 
makes the issuance of bonds contingent upon certain 
things that are a true index of the situation. The 
mortgage is open, but a company cannot borrow in 
excess of 75 or 80 per cent of the amount to be ex- 
pended in a new plant, for example, and unless earnings 
have been running at a rate (after deduction of the 
proper charges) sufficient to cover interest about one 
and three-quarters times on all bonds presently to be 
outstanding. 

Usually it is possible under the new mortgages to 
issue bonds in different series and with different coupon 
rates. Under its old mortgage Detroit Edison was 
obliged to make all of its first and refunding mortgage 
bonds mature in 1940, a provision that may prove to 
have been unfortunate if 1940 happens to be a year of 
dear money. Under its new general and refunding 
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mortgage different series of bonds may be made to 
mature at various times. 

Apart from the tendency during 1924 to replace old 
mortgages with modern, companies in many instances 
took advantage of changes in their own credit standing 
and of the easy money situation to refund high-coupon 
bonds with lower. The Puget Sound Power & Light 
Company in June floated a twenty-million-dollar issue of 
first and refunding mortgage 54 per cent bonds of 1949 
through the creation of an entirely new mortgage. The 
funds were used in part to redeem general and refund- 
ing mortgage 74 per cent bonds of 1941. On $13,746,- 
500 in par value, the amount of 74’s previously outstand- 
ing, substitution of the 54 per cent rate effected an 
annual saving of $269,530. The Idaho Power Company 
did a still more advantageous piece of refunding. It 
refunded its old 8 per cent bonds through flotation 
of 5’s. 

Companies generally were able to borrow more 
cheaply that at any time in recent years—a thing that 
is strikingly brought out by the accompanying tabu- 
lation showing that virtually all mortgage bonds sold 
at prices to yield less than 6.75 per cent and more than 
half of them sold at levels to yield less than 6 per cent. 

Although a more general appreciation of power and 
light bonds gradually is making them dearer, they still 
are available at prices which appear cheap in com- 
parison with other groups. Some investors wonder 
why, if gilt-edged utility bonds are as safe as our best- 
grade railroad bonds, the utilities sell cheaper. The 
reason is not hard to find. Railroad bonds, being legal 
for investment by savings banks in most states, are 
sought in enormous blocks by our large institutional 
investors. Many insurance companies are swelling 
their proportions of public utility bonds, and many 
savings banks would like to. Some states already have 
made public utility bonds legal for savings-bank invest- 
ment. If they were “legal” in a state like New York, 
for example, as eventually they will be, the market quo- 
tations for certain issues would be higher. 

No Wallingford tale has more romance than may be 
found in accounts of 1924’s great advance in power and 
light common stocks. American Power & Light Com- 
pany’s new common stock, which was exchanged for the 
old stock on the basis of ten to one, recently reached 68, 
the equivalent of 680 for the old stock, which sold 
earlier in 1924 at 198. American Water Works & Elec- 
tric Company’s new common _§ stock, which was 
exchanged for old on the basis of five to one, recently 
touched 42, the equivalent of 210 for the old stock, 
which sold earlier in 1924 at 40. North American com- 
mon ran from 22 to 45. American Gas & Electric 
common, stimulated by a 50 per cent stock dividend, 
moved from 434 to 120. Carolina Power & Light ran from 
82 to 345. Commonwealth Power Corporation common in- 
creased in value from 50 to 133. Southeastern Power & 
Light common, which was exchanged for Alabama Trac- 
tion, Light & Power common on the basis of two to one, 
recently touched 65, the equivalent of 130 for the stock 
that sold earlier in 1924 as low as 24. National Power 
& Light gained in market position from 60 to 205. 
Dozens of issues doubled in value within the twelve- 
month period, as may be seen from examples in the 
accompanying table. 

While the stocks in many instances were whirled for- 
ward by pool operations at a rate faster than they nor- 
mally would have moved, the interesting point is that 
they have held their ground pretty well all of the way 
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up. Investors who fear that the spectacular forward 
movement in the equity issues suddenly will collapse 
lose sight of the fact that the rise has had a sound 
basis. Power and light stockholders have had long 
years of waiting for dividends on the common issues. 
For the large sums that have been plowed back into 
the properties over a period of years, when the com- 
mon stockholders were receiving no dividends in most 
instances, or very small dividends, the properties here- 
tofore have borne little fruit. Apparently we are enter- 
ing an era in which the common-stock holder will get 
back the return on his investment for which he has 
waited so long. Within another year, the indications 
are, many stocks that never had a dividend will receive 


ELECTRIC LIGHT AND POWER SECURITY ISSUES IN 1924 





Public Sales by Investment Houses 


MORTAGE BONDS (average yield 6.00 per cent): Amount of Issue 
25 issues yielding from 5.00 to 5.50 per cent... $111,916,100 





15 issues yielding from 5.55 to 5.65 percent... 64,828,000 
21 issues yielding from 5.70 to 5.78 per cent... 111,152,000 
26 issues yielding from 5.80 to 6.00 per cent... 71,183,000 
19 issues yielding from 6.03 to 6.15 per cent... 76,669,000 
16 issues yielding from 6.18 to 6.25 per cent... 31,623,500 
20 issues yielding from 6.30 to 6.40 per cent... 83,285,000 
29 issues yielding from 6.50 to 6.65 per cent... 69,102,000 
18 issues yielding from 6.70 to 6.94 per cent... 34,405,000 
12 issues yielding from 7.00 to 7.65 per cent... 18,300,000 
Oe A is kad coud Ga ial AI Se Dk ee a di lees bee $672, 463,600 
DEBENTURES (average yield 6. 25 per cent): 
2 issues yielding from 4.70 to 4.80 per cent... $9,000,000 
9 issues yielding from 5.00 to 5.75 percent... 27,700,000 
10 issues yielding from 6.00 to 6.49 percent... 26,200,000 
11 issues yielding from 6.50 to 6.90 per cent... 28,675,000 
11 issues yielding from 7.00 to 7.27 per cent... 41,300,000 
ree ite tah Galea uae eas $132,87>,000 
PREFERRED STOCK (average yield 7.01 per 
cent): 
2 issues yielding 5.80 to 5.88 per cent....... $5,100,000 
6 issues yielding from 6.00 to 6.67 per cent.. 52,000,000 
11 issues yielding from 6.75 to 7.00 per cent... 43,638,709 
14 issues yielding from 7.04 to 7.14 per cent... 15,26_ ,000 
10 issues yielding from 7.15 to 7.25 per cent... 11,717,000 
8 issues yielding from 7.33 to 7.50 per cent... 26,022,500 
13 issues yielding from 7.57 to 8.00 per cent... 21,893,000 
64 issues $175,582,200 
Total of all issues of year $980,920,800 
Estimated local sales to customers.. 194,200,000 
$1,175,120,800 





an initial payment or come within sight of a dividend. 
Therein lies the perfectly sound basis for the sudden 
marking up of power and light stocks. 

To far-sighted investors the brisk rise during 1924 in 
power and light common stocks should call attention 
emphatically to the list of preferred stocks. In the 
feverish markets at times for common stocks and the 
gradual improvement in bonds the preferred stocks of 
many companies have been neglected. The time is com- 
ing, it would appear, when the better preferred stocks 
will be selling more in line with our railroad preferred 
stocks and on a substantially better level. 

As a. matter of fact, the preferred stocks of our 
power and light companies have a better record than 
most people realize. During different periods of stress 
in the last decade some companies have been obliged 
to postpone payment of their preferred dividends, but 
the back accumulations generally have been made up so 
that most of our important power and light preferred 
stocks now are receiving dividends regularly. The fact 
that virtually all of these stocks are entitled to cumu- 
lative dividends differentiates them in a measure from 
railroad preferred stocks, of which relatively few have 
the cumulative feature. Two things are destined to 
raise the investment value of power and light stocks, 
the general improvement in the earning position of the 
companies and the wide distribution of preferred stock 
issues that is being accomplished through customer- 
ownership campaigns. 
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One Billion for New Construction 


Record Steam and Hydro-Electric Development Under Way During 1924—Large Plants Spring 


Up in the Industrial Regions 


Extensive Additions to Transmission 


Systems in Every Part of the Country 


‘| NXHE year which has just closed has witnessed 
the greatest amount of new capital investment 
in the history of the industry. As indicated 
elsewhere in this issue, the electric light and 
power industry has raised a total of approximately a 
billion dollars during 1924 for extensions and additions 
to its generating and distributing equipment. With 
the expenditure of approximately seven hundred and 
fifty million dollars during 1923 for extensions and 
additions, it was thought that the maximum need 
for extensions had been reached, but the borrowings of 
central-station companies during 1924 proved this 
surmise to be in error. The great increase in the load 
reported for 1928, during which more than two million 
new customers were added to the lines, evidently 
brought the peak load of a large proportion of the 
generating companies to a point very closely approxi- 
mating the rating of their equipment. The fact that 
1924 has been a year of comparatively small peak-load 
increase for the industry has perhaps not been without 
its points of value. It has enabled the generating and 
distributing companies to catch up on new construction 
and to strengthen the perhaps too-hastily placed equip- 
ment of 1923. All industry has certain limits of growth 
which if exceeded will result in defects of organization 
and equipment that must be repaired and perfected in 
periods of slackened growth. 


INDUSTRY RELIEVING THE EXCESSIVE LOAD 


The electric light and power industry during 1924 
has been catching up with itself, as it were. The 
extensive expenditures made during the year, coupled 
with the fact that 1924 witnessed a subnormal growth, 
make it very probable that the opening of 1925 finds the 
industry better able to care for future expansion than 
at any time since the pre-war period. 

In the accompanying tables will be found data on 
the steam and hydro-electric plants now under construc- 
tion or completed during the year, some of the outstand- 
ing transmission and distribution extensions and the 
activities of the Federal Power Commission to Novem- 
ber 1, 1924. The list of new plants under construction, 
while probably not complete, is none the less indicative 
of the great expansion made during the year and that 
which will take place in the year just opening. 


OUTSTANDING STEAM-ELECTRIC CONSTRUCTION 


The year 1924 has witnessed the construction of a 
number of large steam-electric generating plants. The 
first 50,000-kw. turbo-generator of the 300,000-kw. 
Trenton Channél plant of the Detroit Edison Company 
was put into commission on July 31. A second 50,000- 
kw. turbo-generator was put on the lines in September 
and a third 50,000-kw. unit is now being installed and 
will be ready for commission in February. 

The rapidly increasing demand occasioned by the 
normal growth of population and industry and by the 
increasing use of electricity forced the Brooklyn 





Edison Company to add to its total generating capacity 
of 190,000 kw. by the erection of a station, known as the 
Hudson Avenue station, which will have an ultimate 
rating of 400,000 kw., consisting of eight units of 
50,000 kw. each, the first of which went into commis- 
sion on May 1 of last year. The plans are for a virtu- 
ally continuous program of installation until the whole 
plant is completed. 

The Hell Gate station of the New York Edison Com- 
pany, which was placed in commission on January 1, 
1922, is being completed and the remaining electrical 
apparatus is being manufactured. The ultimate capac- 
ity of this plant will be 335,000 kw. 

Within the last two months the announcement has 
been made of the coming erection of a 300,000-kw. 
steam-electric plant at Avon, near Cleveland, by the 
Cleveland Electric Illuminating Company. The initial 
installation of this station will be 67,500 kw. The 
plant will be equipped to, burn pulverized fuel. 

Other outstanding steam-electric developments under 
construction in the past year are the new Richmond 
station of the Philadelphia Electric Company, with an 
ultimate development of 750,000 kva., of which the 
first 250,000 kva. will be put into operation during 
1925; the new Fourteenth Street station of the New 
York Edison Company, with an ultimate installation of 
700,000 kva.; the Philo (Ohio) station of the American 
Gas & Electric Company, ultimately to be rated at 
300,000 kva.; the Crawford Avenue station of the Com- 
monwealth Edison Company, ultimate capacity 600,000 
kva., and the Long Beach plant of the Southern Cali- 
fornia Edison Company, where 100,000 kw. will eventu- 
ally be installed. 


EXTENSIVE HYDRO-ELECTRIC DEVELOPMENT IN 1924 


Nation-wide activity in the development of the 
nation’s water powers has prevailed during the past 
year, and a large proportion of this construction will 
extend into 1925. Virtually every section of the country 
either has extensions under way at the present time or 
has completed developments during 1924. Thirty-six 
projects operating under licenses from the Federal 
Power Commission were completed in 1924 or were 
under construction on November 1. These projects 
involve an ultimate installation of 2,360,590 hp., at an 
estimated cost of $219,898,090. 

Of the water-power projects not being constructed 
under the regulations of the Federal Power Commis- 
sion, the Muscle Shoals development is the outstanding 
example. The Wilson Dam will be completed by the 
government engineers next summer, before which time 
some arrangement will, it is hoped, be reached by Con- 
gress as to the disposition of the completed project. 
The 210,000 hp. additional installation at Niagara Falls 
under license from the Federal’ Power Commission was 
completed last summer at a cost of $5,494,000. The 
largest water-power project now under construction is 
that of the Southern California Edison Company on 
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Name of Company 
New England States 
Maine: 


Cumberland Cy. Pr. & Lt. Co. 


Massachusetts: 

Montaup Electric Co... 
Middle Atlantic States 
New York: 

United Elec. Lt. & Power Co. 

Brooklyn Ediscn Co.., 

New York Edison Co.. 

New York Edison Co.. 

Utica Gas & Electric Co. 

Adirondack Pr. & Light Corp 

Staten Island Edison Corp. 
New Jersey: 

Public Ser. Elec. & Gas Co.... 
Pennsylvama: 

Penn Central Power Co....... 

Duquesne Light Co..... 


Philadelphia Electric Co. 
Holtwood Power Co...... 
Metropolitan Edison Co.. 
Citizens Traction Co... 
Luzerne County Gas & El. Co. 
West Penn Power Co. ' 


South Atlantic States 


Maryland: 
Cons. Gas, El. Lt. 


Virginia: 


West Virginia: 
Cons. Lt., Heat & Power Co.. 
North Carolina: 
Carolina Power & Light Co.. 
Southern Power Co... 


South Carolina: 
W.S. Barstow & Co 


Florida: 
Florida Power & Light Co. 
Jacksonville Municipal. 


East North Central States 


Ohio: 
Cleveland Electric Illum, Co.. 


Union Gas & Electric Co 
Columbia Power Co.. 
American Gas & Elec. Co.. 
Pennsylvania-Ohio Edison Co. 
P Indiana: 

American Publie Utilities Co. . 


Name of Company 


kk laho Power Co ° 
Washington Water Pwr.[Co. 









City of Seattle 






Turlock Irrigation District. 
Northwestern Electric Co. 

Western States Gas & Elec. Co. 

Utah Power & Light Co. 

City of San Francisco 














British 
Portland Electric Power Co... 
Southern Sierras Power Co... 


Great Western Power Co..... 
Pacific Gas & Electric Co. 







City of Tacoma, Wash 














California Oregon Power Co. 
Salt River Valley Water Users’ 


Montana Power Co 
Utah Power & Light Co. . 
City of Pasadena 














& Power Co. 


Southern Power Co........... 


..Miami Fort 


Southern California Edison Co.... 


Los Angeles Gas & Electric Corp. . 


Columbia Electric Railway;{Co. 


Public Service Company of Colorado. 
Joaquin Light & Power Corp. 


Puget Sound Power & Light Co 


Plant 


Portland... 


Fall River. 


.Hell Gate... : 
Hudson Street... . 
.. Waterside....... 
Fourteenth St.... 
.. Harbor Point... .. 


Amsterdam... 
Livingston. . 


Kearny.. 
Essex.. 


Saxton. 


. Colfax... 


Beaver....... 
Richmond. 


nv OO... ace 
...Middletown..... . 
..Riverside....... 
.Luzerne Co...... 
. Springdale.... 


Westport..... 
Goul 
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.Kenova..... 


.Cape Fear. . 
Tiger.. ; 
Mt. Holly.. : 

Eno..... 


Duncan.. 


‘ .. Parr Shoals... 
Potomac Electric Power Co.... 


..Miami Beach..... 


. Talleyrand.,... 


Miami Electric Light & WM fos cack os ewes 


Avon.... 
Lakeside... 
Cincinnati 


Philo... 


. Toronto. 


.Wabash River.... 


Long Lake. 


Street..... 


Table 


Ulti- 
Initial mate 
Kva. Kva. 
*15,600 
30,000 150,000 
294,000 419,000 
187,500 500,000 
37,500 oe 
120,000 700,000 
47,500 187,500 
37,500 253,000 
*18,800 75,000 
250,000 500,000 
*100,000 ... 
25,000 80,000 
*70,000 150,000 
375,000 
250,000 750,000 
28,100 150,000 
37,500 250,000 
7,500 ; 
25,000 125,000 
*70,000_ ... 
pac RD. i ouka 
SR FOO «cieces 
eae 
SNOO basco 
*18,700 75,000 
37,500 37,500 
40,000 es 
0 (tS 
—~. Sauee. 37300 
Ss 14,000 
... *25,000 Re 
*6,200 10,600 
... 48,300 . 
33,300 84,400 
84,000 375,000 
726.000 . one 
*30,000 
... 100,000 375,000 
60,000 300,000 
66,000 240,000 
75,000 125,000 


Name of Plant 
American Falls. . 
Oroville... .. 


Ad Gorge plant....... 


Long Beach steam plant No. 2 


Long Beach ste - pas No. | 
Big Creek No. 1............ 
Big Creek No. : 
Grange plant... 


Yale. 


El Dorado. . 
Soda Springs 
Moccasin Creek 


Los Angeles steam plant.. 


Seal Beach steam plant... . 


Stave Falls... 
Oak Grove . 


Leevining Creek No. 
Adams main plant. 
Caribou 

Pit River No. 3.. 


Balch 


White River 
Copco No. 2 
East Side 


Assoc. 


Roosevelt.. 


Horse Mesa. 
Mystic Lake. . 
Culler Plant 


| Glenn St. Station. . 


es 


Lakeside steam plant Fees 


Cushman P. H. No..... 
Baker River No. 1. 








Location | Cost* Prime Movers 
American Falls Snake River, Idaho| $2,800,000! 2 vertical Allis-Chalmers, 9,000-hp. each. 
Similkameen River, Wash. 750,000) 2—500-hp. horizontal double-runner Pelton 
Spokane River, Wash. . 14,100,000) 1—22,500-hp. horizontal double-runner I. P. } 
Skagit River, Wash....... 8,400,000} 2—28,000-hp.single-runner vertical reaction, § 

= ee ea aaa 

Long Beach, Cal........... 7,467,000} 2—35,000-kw.., G E. turbines. ... 
Long Beach, Cal... 5,010,000) 2—6, 600-kw. GE ; 1—10,000-kw, A.C 
Big Creek, Cal... 6,400,000 135 ,000-hp., Peiton impulse 
Big Creek, Cal... : 6,400,000 I—20;000-hp., Pelton impulse 
Tuolumne River, Cal... 800,000) . ; ; ie dr a d 
Lewis River, Wash. 6,000,000) 2—20,000-hp., Francis type 
American River, Cal.... 4,000,000} 2—14,000-hp., Allis-Chalmers 
Bear River, Utah.. 2,800,000) 2—10,000-hp. vertical, Allis-C halmers 
Tuolumne River, Cal. 12,800,000) 4—25,000-hp., Pelton impulse 
Los Angeles, Cal...... 7,903,000) 1—23,457-hp. turbine 
Seal Beach, Cal.... 3,200,000} 1—48,000-hp. turbine. 
Stave Falls, B. C....... 8,400,000) 1—15,000-hp., Canadian Allis-Chalmers 
Clackamas River, Ore.... 5,100,000} 1—35,000-hp. reaction, Pelton. 
Owens River, Cal... . 2,000,000 1—14,000-hp., Pelton..... 
Owens River, Cal. 1,000,000); 1—7,500-hp., Worthington. . 
American River, Cal. 27,000,000} 2—15,000-hp., Allis-Chalmers 
Pit River, Cal. 12,960,000) 3—33,000-hp., Pelton.... 
Near Boulder, Colo. . 2,133,000} 1—33,500-hp. turbine 
Kings River, Cal.. 

6,000,000) 2—20,000-hp., ingpulse . . 
Lake Cushman, Wash...... 6,400,000} 2—25,000-hp., Allis-Chalmers 
Baker River, Wash.. 6,240,000} 2—20,000-hp., Allis-Chalmers 
White River, Wash... 11,400,000) 1—23,000-hp., Allis-Chalmers 
Klamath River, Cal.. 4,800,000) 2—20,000-hp., Allis-Chalmers 
Klamath Falls, Ore 320,000) 1—4,250-hp., Allis-Chalmers . 
Salt River, Ariz.... 3,643,500) 1—10,000-hp., Allis-Chalmers 
Salt River, Ariz. 6,876,000| 3—15,280-hp., 8. Morgan Smith... 
Near Columbus, Mont........... 2,000,000; 2—7,500-hp., Pelton....... 
Bear River, Utah... . | 5,500,000) 2—21,006 h 
Pasadena, Calif... .. | 1,067,000; 1—10,000 i. ‘Allis-Chalmers. . 








Initial 
Kva. 


60,000 


160,000. 


187,500 
80,000 


37,500 


75,000 
*30,000 
25,000 
1,200 
1,900 


25,000 

1,900 
60,000 
26,000 


*18,800 
*37,500 


4,000 
500 


15,000 
60,000 
15,000 


37,500 


*25,000 
56,200 


*25,000 
12,500 
94,000 


28,100 
18,750 


*7,500 
*25,000 
50,000 


*3,750 


Date of 
Oper- 
ation Name of Company Plant 
Indiana & Michigan Elec. Co...South Bend... 
Illinois: 
1924 Central Illinois Pub. Ser. Co. ..Grand Tower..... 
Pub. Ser. Co. of Northern IIl.. . Joliet 
Illinois Electric Power Co......Peoria..... 
1924 Tri-City Railway & Light Co... Moline. 
Illinois Power & Light Co...... Venice. 
Danville St. Ry. & Light Co.. Danville.. 
Commonwealth Edison Co... ..Crawford Ave. 
1924 Michigan: 
1924 Detroit Edison Co. . . Trenton Channel 
1925-26 Detroit Municipal . .Detroit.. 
1925 Wisconsin: : F 
1924 Milwaukee El. Ry. & Light Co.Lakeside.. . 
1925 West North Central States 
Minnesota: 
Northern States Power Co.....High Bridge. 
1924 Riverside. . 
1924 St. Paul Gas Light Co,........Island.. 
924 Owatonna Municipal....... ee pare 
| Faribault Municipal................ 
1925 Iowa: 
Sioux City Gas & Electric Co. . Big Sioux Station. 
1924 Muscatine Municipal..................... : 
1925 Iowa Power & Light Co.......Bull’s Ford . 
a United Light & Railways Co...Davenport.. 
1924 Missouri: 
Empire District Electric Co... .Joplin..:. 
Kansas City Pr. & Light Co... .Northeast..... 
North Dakota: 
1924 Union Light, Heat & Pr. Co... . Fargo. . 
1925 South Dakota: 
Redfield Municipal................. 
1924 Kansas: 
Kansas Power & Light Co.....Tecumseh..., 
1924 Kansas Gas & Electric Co... .. Service City. 
1924 Topeka Edison Co......... Topeka.. 
1924 East South Central States 
1924 Kentucky: 
1924 Kentucky Utilities Co... . .. Pineville... 
Tennessee: 
1924 Memphis Power & Light Co... . Fourth Street 
1925 Tennessee Electric Power Co... Hale’s Bar 
1924 West South Central States 
Louisiana: 
1925 New Orleans Pub. Service, Inc. Market Street. 
1924 Southwestern Gas & Elec. Co. .Shreveport.. . 
1925 Arkansas Light & Power Co... .Sterlington. 
Oklahoma: 
Oklahoma Gas & Electric Co... Riverbank.... 
Horseshoe Lake... 
: Texas: 
1924 Oil Belt Power Co. Leon 
1926 Dallas Power & Light Co.. Dallas. 
1925 Houston Lighting & Power Co..Deepwater. 
1924 Arkansas: 
1924 } Arkansas Light & Power Co....Pine BI. Pr. Sta 
| El Dorado... 
1924 | *Additional extensions. 
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Table I—Steam-Electric Generating Plants East of the Rockies iain in 1924, Now Under 


Ulti- 
mate 
Kva, 


300,000 


125,000 


600,000 
375,000 


250,000 


187,500 
*90,000 
25,000 
5,000 
5,000 


75,000 
7,500 
167,500 
150,000 


300,000 


37,500 


112,500 


62,500 
154,000 


37,500 
22,500 
75,000 
22,500 


14,000 
*2,800 


Date of 
Oper- 
ation 


1925 


1924 
1924 


1924 
1924 
1924 
1924 


1924-25 
1925 


1924 


1924 
1926 
1924 
1925 
1926 


1925 
1924 
1925 
1924 


1925 
1924 


1924 
1925 


1925 
1924 
1924 


1924 


1925 
1924 


1925 
1925 
1925 


1924 
1924 


1925 
1924 
1924 


1924 
1924 


I1I—Hydro and Steam-Electric Developments in the Mountain and Paeif 





Estimated 

















*Estimated by ELecrricat Wor-p based on cost of $150 per horse: 





ates 
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the San Joaquin River. The ultimate installation The activities of the Federal Power Commission in 
of this development is given as 545,000 hp. and the 1924 were extensive. On November 1, 1924, a total 
estimated cost as $67,152,000. This project is sched- of 550 applications for permits and licenses had been 
uled for completion in 1935. filed with the commission. During the year projects 


Table Risin: Electric Snaiilidiiees Plants East of the Rosiien Cc ‘idhiaed in 1924, Now Under 
Construction or for Which Plans for an Early Start Are Made 


_- "tie Yate of 
Ulti- Date of ~ Ulti Date of 













Initial mate Oper- a : c Initial mate Oper- 

Name of Company Plant Kva. Kva. ation Name of Company Plant Kva Kva. ation 

New England a arto Central States 

| Minnesota: 

Massachusetts: ++2,400 Minnesota Power & Light Co. .Fond du Lac... +12,000 +24,000 1924 

Holyoke Water Power Co......Conn. River No, 2 {2 000 ; 1925 | . Blanchard....... 12,000 +18,000 1925 
Rate it eer . Northern States Power Co.....Red Lake Falls. 800 800 1924 
New England Power Co.......Davis Bridge..... 40. ,000 60,000 1924 | Twin Cities... 5,000 10,000 1925 

Middle Atlantic States Iowa: . 

New York: Northeastern Iowa Power Co....Cedar River.. : sien 1925 
Niagara Falls Power Co....... Station 3-C... *140,000 210,000 1924 € _—_ Gas & Electric Co.....Waterloo....... 1,100 ...... 1924 
Watertown Municipal ; 5,000 7,500 1925 _ansas: 3 i . . 

Moreau Manufacturing Co.... . Feeder Dam... .. 7,500 10,500 1924 | Empire District Electric Co... .Table Rock... .. 60,000 ...... 1925 
New York State... Crescent Dam.. \ 16.000 1925 East South Central States 
es Vischers Ferry.. aha } Kentucky: 
Power Corp. of New York Searine:.. rity 10,000 . 1924 ‘canto Ui ydro-Electric Co... Din Date ...... 36,000 36,000 1925 
Adirondack Pr. & Light Corp. . Beardslee Falls. 20,000 30,000 1924 | Tennessee: 
Spier Falls .. *9,000 72,000 1924 | Tennessee Electric Power Co...Great Falls... . 22,200 34,200 1924 
. c 5 a Sprite Creek ; 6,000 6,000 1924 Morganton...... 18,000 18,000 1927 
Northern New York Utilities.. .Soft Maple. ...... 18,750 28,125 1925 Ocoee No, 3...... 30,000 30,000 1928 
Sewell’s Island. 2,500 2,500 1925 Alabama: 

Pennsylvania: | Alabama Power Co. Upper Tallassee. . 8,500 60,000 1924 
Pennsylvania Pub. Serv. C orp. . Piney .... 22,000 44,000 1924 | Lower Tallassee.. 10,600 75,000 1924 
Pe snnsylv: ania Water & Pr. Co..Holtwood, ... *40,000 150,000 1924 Cherokee. . . 90,000 180,000 1926 

South Atlantic States United States Government..... Muscle Shoals.. . 250,000 600,000 1925 

Maryland: West South Central States 
I ’ennaylvs ania Pub, Serv. Corp..Deep Creek...... 22,000 44,000 1925 \ een ht & P c R 1 18.000 25.000 1924 

irginia: Arkansas Ligh ower Co....Remmel........ ; ' 
Roanoke Rapids Power Co... 3,200 ‘ 1924 Arkansas Light & Power Co.....OQuachita... . . 15,000 120,000 1924 

North Carolina: Canada 
Andrews-M unicipal s 1,500 2,250 1924 British Col. Elec. Ry. Co., Ltd.. Alouette. 2 +8,000 78,000 1926 
Blue Ridge Power Co Turner Station 10,000 15,000 1924 East Kootenay Power Co., Ltd..Elko. . 15,000 15,000 1924 
Ww estern Carolina Power Co Rhodhiss 42,000 42,000 1925 Hydro-Elec. Comm. of Ontario..Queenston .. *260,000 1924 
lallassee Power Co Badin . *35,000 1924 } Trent Dam No, 8. 6,600 6,600 1924 

South Carolina: Trent Dam No. 9. 4,800 4,800 1925 
Southern Power Co Catawba 50,000 80,000 1924 South Falls..... *4.400 1924 
Ww ateree Power Co. New Catawba. 80,000 80,000 1926 | Nipissing. . . *1,300 1924 

_ Georgia: - | Nipigon. *50,000 1924 
Georgia Railway & Power Co. . Tugaloo 75,000 1924 Bingham Chute... 1,300 1,300 1925 

; ; Morgan Falls..... 22,500 1924 Northern Canada Power, Ltd. .Quinze ; 20,000 60,000 1924 
White Water Power Co. White Water Cr. 1924 Nova Scotia Power Comm..... Malay Falls... . . 5,550 1924 
Columbus Electric & Pr. Co Bartlett’s Ferry.. 50,000 100,000 1926 Ruth Falls. ; 6,000 1925 
Augusta-Aiken Ry. & Elec. Corp.Stevens Creek.... *3,125 31,250 1925 Quebec Development Co., Ltd..Isle Maligne.. 360,000 540,000 1925 

East North Central States eee oo ee _—* oe ie Fall: ‘ onpane “aaaas on 

Indiana: anitoba Power Co ire at alls. : ’ , 

ae : . ‘ . Hollinger Conscl. Gold M., Inc. Island Falls. y 25,000 oo 1924 
. - “poe Pr. Co... .Oakdale......... 14,000 ...... 1925 Montreal Lt., Heat & Pr. Cons.Cedars *22,600 200,000 1924 

a f ‘ i } st. Maurice Power Co. La Gabelle 100,000 120 

Detroit Edison Co French Landing.. 3,200 3,200 1925 oes ee Saket — , 

aoe : “ . : SV ’ j s . anada Power Co. Hemming Falls. 33,600 37,800 1925 
Villeg ee’ 7 — aide i350 i cao Ottawa River Power Co.. Calumet Falls 22,500 75,000 1925 
A] oe P - Co N a 7150 $225 re Hull Electric Co. Paughan Falls. ae 100,000 

Wy, na Fower Vo Norway Point. 4,800 4,800 1924 Laurentian Hydro Electric Co.. North River... . = 14,000 1924 
Wis. on ke rvice Corp Caldron Falls 9,300 9,300 1925 Price Bros. & Co., Ltd.. ; Chicoutini j CR aes 1924 
Lake Superior District Pr. Co. . Big Falls... ._ *4/000 ; 1924 _ Newfoundland 
WwW Fiseematie Valle - k mies ‘ake Co. i ae +r Dam... 5,600 1924 Newfoundland Pr. & Pulp Co..Humber River.... 118.000 .... 1925 
Lake Supe rio r Dist. Electric Co. As hls and. sie ; *7,000 * Additions and extensions. t Kilowatts. 


1 Paciimlates and octaie Canada Couailenn or Under Construction manny 1924 

















| Effective Head | Initial | Ultimate Date of Remarks 
Generators Ft. Capacity | Capacity | Completion Status of Development 
B)~7,500-kva.vertical, Allis-Chalmers| 45—50 17,500-kva. |Indefinite...| 1924 Covers addition of two 7,500-kva. units during 1924. 
on ~1,600-kw. horizontal, G.E. 80 5,000-hp.. | 5,000-hp..| 1924 | Covers second unit. 
_ P. Morris I~17,500-kw, horizont: al, G.E. 172 | 94,000-hp. | 94.000-hp..| 1924 | Covers fourth unit. 
ion, 8. M ~30,000-kva., Westinghouse «ek Saee 56,000-hp.. |114,000-hp..| 1924 First development on Skagit River. 
: 35,000-kw. . 70,000-kw. | 70,000-kw .| First unit 1924 Second unit to be completed Feb. 1925. 
I~$,000-k w - I—10, 000-kw | 47,000-kw. 69,000-kw. 1924 | Emergency installation on account of dry year 
I~25,000- kw. , Westinghouse. : 2,000 (approx.) | 2—16,000-kw.} 73,000-kw. | July I, 1925... | Now under construction. 
~16,000-kw., Westinghouse. 1,800 (approx.) |2—16,000-kw.| 64,000-kw. | May I, 1925. Now under construction. 
e 000-k w 4,000-kw. During 1925.......| Now under construction. 
-~18,000 kva . 140 30,000-kw. 45,000-kw. | Jan. 1, 1926.. | Construction just starting. 
, 10 ,000-kw. ,G.E, bane hk : 1,750 | 20,000-kw. 75,000-kw. | First dev. Jan., 1924 eioeres gira 
~7,000- kw., G.E..... 76 14,000-kw. 14,000-kw. | Oct., 1924... ae 
' 20,000 kva., G.E. Dts 1,250 80,000-kva. |120,000-kva.| March, 1925 ..| Work practically completed. 
o, 457-hp. 98,787-hp..| 1924. Covers installation of additicnal unit in existing plant. 
~40,000 and Westinghouse..... .. | 40,000-hp.. 288,000-hp.. July, 1925 Now under construction. 
C8, 125-kva., Canadian G. F.. 113 j 52,500-kva.| April, 1925.. | Covers inst. of fifth unit in existing plant; now under construction. 
3, 000-kva., "GE , 4 860 | 25,500-kw. 76,500-kw. | Aug., 1924 
rt, 200-kva., G.E....... : 1,531 | 12,500-kva. | 12,500-kva.| 1924 
™,250-k va. . GE. Steen an 221 6,250-kva. 6,250-kva.| 1924 
P22, 223-kva., G.E...... ..| 1,074 135,000-kw. | 1924. \ 
7,000-kva. : 280 | 81,000-kva. | 81,000-kva.| July, 1925 Cost about $13,000,000, work two-thirds completed. 
35,000 kva., Westinghouse.,..... | 20,000-kw. /|100,000-kw. | Dec., 1924 Practically completed. 
~38, 250-kva -.| 2,312 | 40,000-hp.. |240,000-bp..| 1926 | Construction under way 
- 10,000-iva., Allis~-Chalmers.. . 250 | 40,000-kva. | 40,000-kva.} 1925. Construction under way. 
19,500 cva., G.E. .¥ 228 | 39,000-kva. | 79,000-kva.| Fall of 1925. Now under construction 
20,000 kva., G.E... 7 440 ¢ ...«- | 57,000-kw. | Nov., 1924. ... Covers installation of fourth unit. 
-15,000-<va., Westinghouse | 140 30,000-kva 30,000-kva.| May, 1925... Work one-fourth completed. 
4,000-i va., Allis-Chalmers. .. . 45 4,000-kva. 4,000-kva.| Aug., 1924 | Work completed. 
£4 00-l va... | 90—240 | 24,290-hp..| Nov., 1924.... | Work completed. 
£'1,100-iva., G.E........ | 264 45,840-hp.. | 45,840-hp.. | | Proposed plant equipment partly ordered. 
F.250-k va, . Westinghouse . | 1,050 10,000-kw. | 10,000-kw. | Early in 1925 | Work nearly ccmpleted. 
15,000. cvs 5 128 30,000-kva. | 1926... Work to begin March 1, 1925 
12,500-'< va , Allis-Chalmers. 10,000-kw 25,000-kw 1924 | Addition to existing steam plant 
wer for bydro-e!-ctric developments and $80 per horsepower for steam-electric plants 
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Table IV—High-Tension Transmission Lines Completed and Under Construction 


Name of Company 


Alabama: 
Alabama Power Co 


California: 
California-Oregon Power Co 


Pacific Gas & Electrie Co. 


San Diego Consol. Gas & Electric Co. 
San Joaquin Light & Power Corp. 


Southern California Edison Co 


Connecticut: 
Connecticut Light & Power Co 


Connecticut Power Co, 


Florida: 

Pinellas County Power Co 
Georgia: 

Georgia Railway & Power Co 


Georgia-Alabama Power Co. 

Columbus Electric & Power Co. 
Idaho: 

U. 8. Reclamation Service 
Illinois: 

Commonwealth Edison Co. 


Illinois 


Illinois 
Indiana: 
Interstate Publie Service Co.. 


Power & Light Co 


Northern Utilities Co. 


American Gas & Electric Co 
lowa: 
Continental Gas & Electrie Corp 


Kansas: 
Kansas Gas & Electric Co 


Kansas Power & Light Co 
Kentucky: 


Kentucky Utilities Co. 


Kentucky Hydro-Electrie Co 


Old Dominion Power Co 
Maine: 
) 


Central Maine Power Co 


Maine & New Brunswick Power Co 


Cumberland County Power & Light Co. 


Massachusetts: 
New England Power Co 
Michigan: 
Mindiana & Michigan Electric Co 
innesota: 
Minnesota Power & Light Co. 


Northern States Power Co 
Missouri: 
Continen 
Nebraska: 
Continental Gas & Electric Corp 


tal Gas & Electric Corp 


| 
| 
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Estimated 
Cost of Line 


*$412,000 
*100,000 
*81,000 
*39,000 
*68,500 
*47,500 
*45,500 
*36,000 
*19,700 
*25,000 
*13,000 
*17,700 
*24,600 
*110,000 
*90,000 


700,000 
71,343 
58,679 

,624,000 

914,100 

412,500 
33,200 


*89,000 

68,457 
127,256 
100,000 
100,000 

70,000 
101,000 
353,000 


*30,400 
*265,000 
*5,630 
*5,630 


*464,000 


*58,000 
*69,500 
*250,000 
500,000 


*130,000 


1,000,000) 


*193,000 
3,000,000 to 
5,000,000 

39,966 


265,000 
93,500 
88,600 
40,000 
50,700 

168,400 


40,350 
47,000 
25,000 


*84,500 
*96,000 
*152,000 


535,000 
158,000 
56,000 
*790,000 
880,000 


898,009 
52,900 
30,000 
10,000 
12,000 


45,000 
45,000 


*7,140 
*17,400 
*464,000 
*928,000 
*72,500 
300,000 
*84,000 


41,958 
335,000 











Voltage 


110,000 
44,000 
44,000 
40,000 
44,000 
44,000 
44,000 
44,000 
44,000 
44,000 
44,000 
44,000 
44,000 
44,000 
44,000 


110,000 
34,000 
60,000 

110,000 

110,000 

220,000 

110,000 
60,000 
88,000 
60,000 
60,000 
60,000 
60,000 
60,000 
60,000 
60,000 


66,000 
66,000 
66,000 
66,000 


60,000 


110,000 


110,000 


38,000 
38,000 
44,000 


33,000 


132,000 
132,000 


132,000 
132,000 


33,000 


66,000 
66,000 
33,000 
33,000 
33,000 
132,000 


33,000 
33,000 
33,000 


66,000 
66,000 
66,000 


132,000 
66,000 
66,000 
66,000 
33,000 


66,000 
66,V00 
33,000 
33,000 
33,000 
33,000 
33,000 
66,000 
110,000 
33,000 
110,000 
110,000 
44,000 
110,000 
33,000 


33,000 
66,000 








Terminals 


Lock 18, Cherokee, North Auburn, Lanett 
Upper Tallassee, Union Springs... 
Upper ‘Tallassee, Montgomery, 
Notasulga, Upper Tallassee 
Carbon Hill, Brilliant, Guin. 
Magella, Leeds. . 

Leeds, Fulton Springs... 

West Blockton, Rock Castle.. 

Big Sandy Tap... 

Keystone, Calera 

Black Creek Coal Co. Tap 
Mount Meig Tap 

Lock 12, Calera.. 

Habgood, Decatur 

Montgomery, Georgiana. 


Coneo No, 2 Plant, Delta. 

Etna, Victory Mine... 

Lucerne, Weed 

Vaca Dixon sub., Newark sub 

Cooley Landing, Martin sub 

Pit No. 3 Plant, Pit, Vaca Dixon line.. 
Redwood sub., West Point Cement Plant 
Three short taps.. 

Escondido, Rincon. . 

Modesto, Livingston 

Le Grande, Exchequer plant of Merced Irrig. Dist 
Kaweah, Venida. 

Tule, Strathmore 

Lancaster, Redwood.. 

Culver City, Redondo, Inglewood. 
Miscellaneous short lines..... 


Southington, Meriden 

Devon, Norwalk. 

Berlin Pt. 12, Cromwell... 

Berlin Pt. 12, Hartford 

St. Petersburg, Tarpon Springs, West Coast. 

Tallulah Falls, Toccoa, Commerce, Winder, 
Morgan Falls, Marietta... 

Lindale, Summerville, Lafayette, Chickamauga, 
nooga 

Commerce, Royston. 

Marietta, Ball Grounds, Tate 

Albany, Valdosta 

Bartlett’s Ferry, Manchester 


American Falls, Burley 


Calumet station south to Chicago city limits 

Calumet Station, East Gary, Ind 

Joliet station of Pub. Serv. Co. East to lines of No 
Gas & Elec. Co. 

Waukegan, Evanston. 





Norcross, 


| 
Chatta-} 


_ Ind. | 


{ Peoria, Bloomington, Springfield, Decatur, Champaign,| 


\ Danville, also Peoria, Keokuk 
Freeport, Lena 


Scottsburg, Bedford. 

Ohio State Line, Connersville.. 
Logansport, Brownell. 
Goshen, Michigan State Line... 
Seymour, North Vernon 

South Bend, Twin Branch 


Clarinda, Missouri State Line 
Clarinda, Villisea 
Lewis, Marne 


Pittsburg, Mulberry. 
Cherryvale, Coffeyville 
Coffeyville, Fredonia 
Tecumseh, Atchison. 


Pineville, Dix Dam 

Morganfield, Ill. State Tine 
Black Star, Cay Wood... 
Shelbyville, Pineville 
Twenty-four miscellaneous lines 
Dix Dam, Lexington. . 

Dix Dam, Finchville, Louisville.. 
Finchville, Shelbyville. 

Big Stone Gap, Dorchester. 


Guilford sub., Milo.. 

Rice Rips sta., Fort Halifax station. 
Weston station, Lakewood Jct. 

Union sub., Glen Cove sub... 

Wiscasset sub., Damariscotta Mills station. 
Bridgewater, Me., Woodstock, N. B 

Saco Valley, Saco. 


Davis, Bridge Milbury 

Norway Point, Alpena... 
Thomson, Nashwauk. 

Blanchard, Nashwauk. 

Ely, Tower... 

Encircle Minneapolis and St. Paul 


Maryville Mo., Iowa State Line 


Norfolk, Pierce. . 
Lincoln, Plattsmouth. 


| 
| 


Length 
(Single 
Circuit, 


Miles) 


— eK eR 


MONNODSSOWo 


ww 
—-aaoc 


—-—N 
wan 


65 
24 
86 
35 


45 
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During 1924 


Completion 
o 


Construction 


1924 
1924 
1924 
1924 
1924 
1924 
1924 
1924 
1924 
1924 
1924 
1924 
1924 
1924 
1924 


1924 
1924 
1924 
1924 
1925 
1925 
1924 
1924 
1924 
1924 
1925 
1924 
1924 
1924 
1924 
1924 


1924 
1924 
1924 
1924 


1924 


1927 
1924 


1924 
1924 
1924 
1924 
1924 
1925 


1924 
1925 
1925 


1924 
1924 
1924 
1924 


1924 
1924 
1924 
1924 
1924 


1924 
1924 


1924 
1924 
1924 
1924 
1924 
1924 
1924 


1924 
1924 
1924 
1924 
1924 
1924 
1924 


1924 
1924 
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Table I[V—High-Tension Transmission Lines Completed and Under 
Construction During 1924 (Concluded) 
































| Length 
\(Single Completion 
Estimated | Circuit, of 
Name of Company Cost of Line Voltage Terminals Miles) | Construction 
New lersey: 
Atlantic City Electric Co 165,000 66,000 Hammonton, Woodstown. 26 1924 
American Gas & Electric Co 48,300 66,000 Atlantic City, Williamstown.. 7 1925 
New York | 
Adirondack Power & Light Co.. 126,000 | 110,000 Beardslee Falls south to Herkimer Co, Line I 1924 
+443,600 110,000 North Albany, N. Y., Adams, Mass... | 1924 
66,400 66,000 Inghams, Beardslee Falls 1924 
268,300 | 110,000 Glen Falls, Thomsons 1924 
135,200 66.000 || Spier Falls, Glen Falls. 10 1924 
Associated Gas & Electric Cos *58,000 44,000 Delhi, Walton. 20 1924 
*58,000 44,000 Delhi, Stamford ; 20 1924 
*101,000 | 44,000 Delhi, Andes, Margaretville, Fleishmanns, Shandakin 35 1924 
*29,000 | 44,000 | Liberty, Livingston Manor... 10 1924 
*40,600 40,000 | Latham Corners, New Berlin. 14 1924 
*200,000 110,000 | Herkimer Co. Line south to Colliers. 28 1924 
*128,500 110,000 | Colliers, Delhi. 18 1924 
Niagara Falls Power Co *160,000 60,000 Echota, Gardenville.. . | 28 1924 
Niagara, Lockport & Ontario Power Co 430,000 | 110,000 | Orwell, North Syracuse. 65 1924 
153,000 110,000 | North Syracuse, Sullivan 34 1925 
57,000 60,000 Mortimer sub., Rush. | 7 1925 
Northern New York Utilities, Inc. 408,000 Boonville, Rome. 24 1925 
595,000 Black River, Altmar 35 1925 
Staten Island Edison Corp 120,000 33,000 Livingston, Eltingeville 1924 
North Carolina 
Carolina Power & Light Co *200,000 100,000 Fayetteville, Duke. 28 1924 
*141,000 66,000 Biscoe, Ashboro 25 1924 
*62,000 66,000 Ashboro, Deep River. a 1924 
Ohio 
Ohio Gas & Electric C« 480,000 132,000 Lima, Fostoria 1924 
1,320,000 132,000 Lima, Twin Branch, Ind. 1925 
1,120,400 132,000 | Philo, Canton | 1924 
205,400 132,000 | Philo, Crooksville.. | 1924 
118,800 66,000 | Fostoria, Pemberville. 1924 
917,000 | 132,000 | Pomeroy, South Point.. i 1926 
-.P ee 132,000 | Ashland-Lorain 
Ohio Public Service Co 1,500,000 66.000 MensieldAakinnd 14 | 1924 
Penna.-Ohio Power & Light C« 237,000 132,000 | Warren-Youngstown. 10 1924 
37,000 66,000 | Lowellville-Bessemer 6 1925 
40,000 66,000 Leetonia-Lisbon 7 1925 
Oklahoma 
Oklahoma Gas & Electric Co *417,000 63,000 Harrah-Byng 74 1924 
Public Service Company of Oklahoma. *61,900 66,000 Limestone Gap-Stringtown | il 1925 
Southwestern Light & Power Co Lawton Okla.-Quanah, Tex | ; 1924 
Southwest Power Co *169,000 66,000 McAlester-Atoka Co, Line. . | 30 1924 
Oregon 
California Oregon Power Co.. 106,160 60,000 Ashland-Gold Ray 23 1924 
*31,000 | 60,000 Line 12 Roseburg. ; 6 1923-24 
Pacific Power & Light Co. 250,000 | 66,000 Pasco, Wash.-U matilla-Pendleton, Ore. 61 1924 
Portland Electric Power Co *15,800 57,100 Station G, Station M... 3 1924 
Pennsylvania | | 
Pennsylvania Power & Light Co *96,000 66,000 Hauto, Shenandoah..... j 17 1924 
*848,000 220,000 Hawley, Wallenpaupack 60 1925 
Penn Publie Service Co *385,000 110,000 | Piney, Union City.. 54 1924 
*692,000 110,000 | Glory, Piney. 97 1923-24 
Pennsylvania Water & Power Co *84,500 70,000 | Holtwood, Lancaster... 5 | 1924 
Scranton Electric Co 84,800 66,000 Scranton, Peckville.. ces 8 1924 
West Penn Power Co. *900,000 66,000 Springdale, Charleroi, Cheat Haven, Morgantown, 160 | 1924 
Rivesville 
Tennessee: | 
Tennessee Electric Power Ce *85,000 66,000 | Mascot, Jefferson City.. 15 1924 
*160,000 120,000 | Knoxville, Coal Creek. 22 1924 
*25,700 110,000 Chattanooga, Rossville, Ga 4 1924 
*29,000 44,00u | Power Loop around Chattanooga 10 1924 
*585,000 120,000 | Cleveland, Knoxville 82 1924 
*107,000 66,000 Coal Creek, Buffalo 19 1924 
*18,700 66,000 | Miscellaneous 3 1924 
Texas: | 
Houston Lighting & Power ¢ 29,000 33,000 Deepwater, Houston 10 1924 
Texas Power & Light C *735,000 | 132,000 | Leon, Hillsboro... 103 1924 
*631,000 | 66,000 | Hillsboro-Tyler. 112 1924 
*197,000 | 66,000 | Athens, Palestine 35 1924 
*96,000 | 66,000 | Royse City, Terrell 17 1924 
*428,000 | 66,000 | Norwood, Sunset. 76 1924 
West Texas Electric Co *116,000 33,000 | Sweetwater, Colorado 40 1924 
Wichita Falls Electric Co *310,000 66,000 | Wichita Falls, Sunset. 55 1924 
*188,500 33,000 | Wichita Falls, Knox Co 65 1924 
Virginia: 
Virginia-Western Power C« *257,000 110,000 Charlottesville, Staunton 36 1923-24 
*307,000 110,000 Clifton Forge, Va., Roncevert, W. Va 43 1926 
Washington: 
Washington Water Power Cx *214,000 110,000 | Long Lake, Spokane 30 | 1924 
*271,000 110,000 | Spokane, Tekoa 38 1924 
*621,000 110,000 | Long Lake, Stratford... 87 | 1925 
*171,000 | 110,000 | Neppel, Taunton. 24 | 1924 
Puget Sound Power & Light C *178,000 | 110,000 | Baker River plant, Sedro-Woolley 25 1925 
*141,000 60,000 | Sedro-Woolley, Bellingham. = | 1924 
*321,000 110,000 | Sedro-Woolley, Everett. 45 | 1924 
285,000 55,000 Electron Plant, Tenino 38 1924 
Olympia, Tenino. 10 
West Virginia: 
American Gas & Electric Co 1,222,500 132,000 | Logan, St. Albans. 43 1925 
132,000 Rutland, O., Kenova, W. Va 65 1925 
1,917,600 132,000 Philo, O., St. Albans, W. Va 115 1925 
Virginian Power Co 150,000 | 44,000 Extensions. 1924 
Wisconsin: 
Wisconsin Publie Service Corp 350,000 66,000 Green Bay, Oshkosh 58 1925 
Milwaukee Electric Railway & Light Co *364,000 132,000 Milwaukee, White Water 51 1924 
Mil bee El Rail & Light C *157,000 132,000 Milwaukee, Racine. 22 1924 
Milwaukee Elec. Railway & Light Co ; cs 
Wisc. Traction, Light, Heat & Power Co 269,768 | Hilbert, Plymouth. 60 
Wisconsin Power, Light & Heat Co 64,875 33,000 | Markesan, Dalton, Manchester 1924 
Wisconsin Power & Light Co. 75,500 66,000 | Janesville, Orfordville, Monroe 39 1924 
Northern States Power Co 552,000 120,000 | Wissota, Eau Claire. 13 1924 
1924 












Wissota, South St. Paul 


* Estimated by ELECTRICAL WORLD, based on cost of lines for which cost data were reported. 
t One-half of North Albany line owned by New England Power Company. 


Cost given is for Adirondack Power & Light Company only. 
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(__} No applications filed ; 
[53] Under 100,000 Hp. 7 
‘TTT 100,000 - to 200,000 Hp. \ 
200,000 Hp. to 500,000 Hp. " 
?7Z3 500,000 Hp. to oe Hp. “. 
ee TOTAL HORSEPOWER INVOLVED IN HYDRO-ELECTRIC 
1500000 Fip.to 2.000000 Hip. PROJECTS ON FILE WITH FEDERAL POWER COM- 
3,500,000 Hp.to 4,000,000 Hp. MISSION, INCLUDING PROJECTS FOR WHICH 
GHB 4,000,000 Hp. to 4,500,000 Hp PERMITS HAVE BEEN GRANTED 

GH Over 9,000,000 Hp. 


Table V—List of Power Projects Completed in 1924 or Under Construction Under License from the 
Federal Power Commission as of Nov. 1, 1924 


Proposed Scheduled Hp. Scheduled, Already 
Ultimate Date of in Operation or to Be 
Project Installa- Estimated Comple- Placed in Operation Site : 
No. Name Stream State tion, Hp. Cost tion 1924 1925 1926 Remarks re Estimated Cost 
16 Niagara Falls Power Co ; ARR cas Sa wae NW... 601,835 $5,494,000 9-1-24 210,000 ...... ....... For 210,000 hp. only, including sub- 
station and transmission line to this 
substation 
20 Utah Power & Light Co . Bear j .... Idaho 21,000 2,500,000 7-1-26 ....... | ee er errr ere te 
52 City of Dothan ; . Choctawhatchee..... Ala. 4,500 658,000 9-1-26 . 4,500 
67 Southern California Edison Co. San Joaquin...... . Cal. eo Sh Se SE ) ee - rae ies : 
77 Snow Mountain Water & P. Co. South Eel...... ‘+. ae 14,730 6,665,000 7-1-26 . 4,000 Including pan 110 miles of trans- 
mission line 
88 Merced Irrigation District ; I i xc scadcacee 33,000 13,478,000 7-1-27 ies . Complete project 
120 Southern California Edison Co. San Joaquin......... Cal. 195,000 13,890,000 12-31-29 . : : . 
135 Portland Electric Power Co. Clackamas... . ... Oregon 35,000 SS eS errs re 
175 San Joaquin Lt. & Power Corp. San Joaquin......... Cal. 266,000 50,970,000 I-I-31 41,000 . 41,000 je be bu ssaene 
176 Escondido Mutual Water Co.. San Luis Rey........ Cal. 1,000 SG SAS ere Re ' Ate ee 
177 Oklawaha Reclamation Farms. Oklawaha.. : << Ss 700 [tae we neee ows see 700 Including 30 miles of transmission line 
184 El Dorado Power Co. . South Fork American Cal. 100,000 8,922,319 12-31-28 ....... Ree parks Rant sd 
185 Southern California Edison Co. Lost Creek et al..... Cal. 4,000 630,000 12-31-25 ee 4,000 ‘ ; Le ae ees 
187 Yuba River Power Co. North Fork Yuba.... Cal. 7,000 894,200 12-31-24 | ee — - Diy aetw eens = 
233 Mount Shasta Power Corp. POG MES cc k-k os oo Cal. 99,000 13,041,600 12-31-26 . i ek 99,000 Including 8} miles of transmission line 
271 Arkansas Light & Power Co... Ouachita........... Ark. 96,000 8,055,000 7-1-36 ....... ED bis cose chat Oe eat ee eee tee er 
276 Houston Power Co. Choctawhatchee..... Ala, 4,800 508,871 10-1-25 ....... TOD iivvawee Including 3,600 hp. elec. machinery 
280 Wilson, F. M.... Wilder Creek........ Cal. 15 Bee NHRD oc ce ... Assumed cost, $200 per hp 
287 State of Illinois, et al AS vate otis ithe so ees Ill. 5,500 COE NED. nace conven 5,50 Seek h Se ARO CR SOM o. 
309 Clarion River Power Co. Clarion... . ees, 42,500 6,460,000 12-1-27 11,000 ...... eee ee es ree ay Fa 
312 Molybdenum Corp. of America Red.......... wr ys 530 67,000 7-11-26 100 430 5 ‘ it adrian Gnas 3 . , 
344 San Gorgonio Power Co San Gorgonio........ Cal. 2,250 300,000 3-31-25 0) ae Including 10 miles of transmission line 
346 Pike Rapids Power Co. Mississippi... ... ... Minn. 24,000 2,380,000 7-11-26 ....... 24,000 ; a a 
349 Alabama Power Co. » REG. s is'0 a «se 180,000 10,000,000 9-1-40 . ... Ineluding gent of 67,000 hp. of appa- 
ratus only 
362 Ford Motor Co. Mississippi. : Minn. 19,200 1,475,000 7-1-25 19,200 eA Exclusive of United States dam 
375 Humphreys, A. E. Roaring Fork Creek.. Col. 10 2,000 =—iI-1-24 10 . Estimated cost, based on $200 per hp 
386 Unity Gold Mines Co . Elk Creek........... Idaho 480 72,000 =‘1-1-25 480 .. No detailed estimate available; $150 
per hp. assumed 
395 Johnson, C. B. . Sawmill Creek....... Cal. 325 35,000 7-11-26 ..... ; PP <b 5 b0en et Reba Se 
396 City of Sacramento... . Amerioan........... Cal 15 2,770 9-1-24 7, se tetas ek ee 
401 Michigan Gas & Electric Co... St. Joseph ... Mich, 2,300 454,830 = 1-1-26 2,300 re Ry Ve ie er oy 
404 Carvey, L. H. Lagoon Creek....... Alaska 160 32,000 6-1-25. igh 160 ... Based on estimate of $200 per hp. 
436 Winino Mineral Springs Salt Creek. . so > Se 70 7,000 =1-1-25 we .. ia erers ne Se REPS CFE ; 
437 Mount Reuben Mining Co.... Reuben Creek....... Ore. 16 3,200 10-1-25 ....... 16 ... Based on estimate of $200 per hp. 
443 Damgaard, Andrew... . . Glen Creek.......... Cal. 4 400 7-1-24 Wikad , ... Based on estimate of $200 per hp. 
451 Humphreys, A. E.. Goose Creek Col. 650 157,900 11-1-25 . 325 ... Estimate includes one325-hp.unit on! 
487 Pennsylvania Power & Lt. Co. Wallenpaupack Pa. 54,000 7,730,000 8-1-28 Ree aates. Diaby & dik asir eda eee ee ee ERTS. eee 
Totals ii dna ken Rated 2,360,590 $219,898,090 328,429 64,116 204,815 


* Partly constructed: horsepower to complete. + Remainder on market demand 
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TABLE VI—DATA ON APPLICATIONS ON FILE WITH THE FED- 
ERAL POWER COMMISSION, NOVEMBER I, 1924 


Horsepower——~ 





Primary 
Power (90 Estimated 
Num- per Cent Ultimate 
ber of Time) Installation 
Preliminary permits issued. ..... re Mea rar lele 
Canceled, expired or superseded by license... . 40 
Permits outstanding. . ah ; 80 2,616,125 5,528, 200 
Licenses issued. . ; coe eee Paes Gras ta ee 
Revoked or surre sndered...... eee 5 ; : 
Licenses outstanding...... ; 146 1,209,380 2,931,240 
Total capacity: 
Live cases, November 1, 1923.................- 17,718,915 28,040, 166 
SOE ons ches cdessia oc aetweeees 920,976 2,366,062 
Watel awemert 1, 19BR sions i cae scicdewdes 18, 639, 891 30, 406, 228 
Rejected, expired, canceled or withdrawn during 
NG ola tie 540 ' : 827,075 1,368,960 
Net active... 17,812,816 29, 037, 368 
Conflicts. . . 4,869,480 6,842,300 
Net project capacity..... 12, 943, 336 22,195,068 
sted Tee Wee PEO By ROO, ih diavesixaiolen se ao eeeehvaseceveawes 550 


totaling 2,366,062 hp. ultimate installation were filed. 
The net ultimate capacity of the active projects on 
file with the commission on November 1, 1924, was 
22,195,068 hp. 

As the Federal Power Commission says in its fourth 
annual report: ‘We have no national surplus of water- 
power resources. Our best estimates indicate that we 
have a total of fifty-five billion horsepower of developed 
and undeveloped water power available for 50 per cent 
of the time. The combined installation in central elec- 
tric stations, electric railways and industries in the 
United States in 1924 is estimated at fifty-six million 
horsepower, with several millions more employed in 
railroad transportation. Our present power demands, 
therefore, exceed our total water-power resources and 
we should not permit waste in their development. 
Furthermore, 72 per cent of our water-power resources 
are west of the Mississippi, while 79 per cent of our 
power requirements are east of that river. In the 
eleven northeastern States, where our greatest indus- 
trial concentration is to be found, our total water- 
power resources are less than one-third of the present 
power demands, exclusive of the railroads.” 

One of the outstanding contemplated hydro-electric 
developments of the near future in the East is the 
Conowingo development of the Susquehanna Power 
Company with an ultimate rating of 700,000 hp. 
Renewed agitation for the development of the St. Law- 
rence River to relieve the continually growing power 
load of the Eastern States is much in evidence. 


HYDRO AND STEAM DEVELOPMENT IN THE WEST 


Following a very active construction year by all of 
the power companies of the Pacific Coast, 1924 wit- 








TABLE VII—LIST OF TRANSMISSION LINES UNDER CONSTRUCTION 
UNDER LICENSES ISSUED BY THE FEDERAL POWER 





COMMISSION AS OF NOVEMBER Il, 1924* 
Miles 
Estimated Scheduled In- 
Cost Date of cluded Voltage 
Project per Com- in of 

No. Name of Applicant Mile pletion License Line 
474 Southern California Edison Co. $1,820 1-1-25 12 33,000 
482 Gila Valley Power Co......... 1,913 4-1-25 15 33,000 
490 San Diego Consolidated Gas & 

Is occ ns oe eanaee 6,300 1-1-25 2 88,000 
523 Southern California Edison Co. No detail 7-1-26 6 11,000 








* A total of twenty-three licenses for transmission lines ironmeusted or to be 
contructed) for the period of November |, 
been issued, 


1923, to November 1, 1924, have 
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nessed an increase over 1923 of more than 100 per cent 
in generating equipment placed in service. A total of 
356,000 kva., consisting of 234,000 kva. hydro and 
122,000 kva. steam-plant capacity, was placed in service 
during 1924, as compared with a total of 150,000 kva. 
for the year previous. For 1925 it is predicted that the 
installation of 342,000 kva. in hydro-electric capacity 
and 73,000 kva. in steam will be completed. 

One of the largest and most important hydro-electric 
developments now under way in the West is the Pit 
River No. 3 plant of the Pacific Gas & Electric Com- 
pany, which will add 75,000 kva. to the system of that 
company in July of this year. Besides this there is the 
Moccasin Creek power plant of the city of San Fran- 
cisco, which will bring in 80,000 kva. during the early 
spring. 

Hydro-electric development in Canada was also very 
active during 1924. The initial installation of 360,000 
hp. of the Quebec Development Company, Ltd., at Isle 
Maligne, on the Saguenay River, which will be com- 
pleted during 1925, is one of the outstanding hydro- 
electric developments of the continent. This is being 
undertaken by the Duke-Price interests. 


MANY TRANSMISSION-LINE EXTENSIONS 


During 1924 large extensions were made to the trans- 
mission systems of the country, involving millions of 
dollars. The undertakings included in the accompany- 
ing table are only the largest of the extensions and 


TABLE VIII—ESTIMATED OIL AND DIESEL ENGINE-DRIVEN 
GENERATOR SETS INSTALLED DURING 1923 AND 1924 





1924 1923 

Number of units installed... . . a 145 135 
Aggregate horsepower of all units. 43,700 42,000 
Aggregate horsepower of units installed in cen- 

tral-station plants.............. 32,870 25,100 
Aggregate horsepower of units installed i in private 

electric generating plants................... 10,830 16,900 
Approximate total value of plants complete. . . . $4,780,000 $4,810,000 





additions which have been under construction during 
the past year. The first 220,000-volt line east of the 
Rockies has been announced by the Pennsylvania 
Power & Light Company for transmission from Haw- 
ley, Pa., the site of the Wallenpaupack hydro-electric 
station, to the Siegfried receiving substation, a distance 
of 60 miles. This line will probably be the initial unit 
in an extensive system. 

No new 220-kv. lines were placed in operation in the 
West during the past year with the exception of a 9-mile 
extension to the Pit River line of the Pacific Gas & 
Electric Company to connect with the new Pit No. 3 
plant. During 1925, however, the Southern California 
Edison Company will begin construction on a third 220- 
kv. line from its Big Creek development to Los Angeles. 
This line will be approximately 250 miles in length 
and will augment the two existing 270-mile lines in 
bringing in the next large block of power from the Big 
Creek project. With the merger of the San Joaquin 
Light & Power Corporation and the Great Western 
Power Company during December came the announce- 
ment that construction would begin immediately on 
a 100-mile, 220-kv. transmission line between Sacra- 
mento and Merced, Cal., to provide a large-capacity 
direct interconnection between the systems of the two 
companies. This will make three 220-kv. lines under 
construction in the country during the year 1925. 
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Steam Station 
Developments 


HE year 1924 was epoch- 

making in power-station de- 

velopment in that several 
stations were started and some 
completed which embodied 
radically new ideas in design. 
Steam pressures of 550 Ib. were 
adopted for stations in Philadel- 
phia, Chicago and elsewhere, and 
the Weymouth plant inaugurated 
the use of the 1,200-lb. boiler. 
Reheating, bleeding and air pre- 
heating became a matter of prac- 
tice in many plants, and as usual 
the year witnessed more _ records 
in size of turbines, boilers and 
generators. 

One of the radical innovations is 
the use of vertical condensers set 
at the same elevation as the tur- 
bine in the Crawford Avenue sta- 
tion, and the new Miami Fort sta- 
tion will» be interesting in that 
it will use very deep condenser 
wells and an installation of an un- 
usual character for burning pul- 
verized fuel. The mercury turbine 
at Hartford continues to operate, 
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and new developments in this: unusual type of unit 
are awaited with interest. Henry Ford at Walker- 
ville, Ontario, has completed a low-distillation, 
powdered-fuel, byproduct plant whose operating 
success and over-all economy will determine the 
possibilities in fuel conservation of this type of 
installation. 

The use of large stations is still popular and the 
hew stations are more efficient than ever and the 
art of production has advanced rapidly. 


TYPICAL STATIONS 


No. 1. Long Beach station of Southern California Edi 
son Company was built to relieve power conditions dur- 
ing the water shortage. 

No. 2. Trenton Channe! station of the Detroit Edison 
Company has many unusual features. 

No. 3. Hale’s Bar station of the Tennessee Electric 
Power Company ia typical of those operating in con 
junction with large hydro-electric systems. 

No. +. Philo station of the American Gas & Electric 
Company represents a high pressure, high economy. 
mouth-of-mine plant. 

No. 5. Weymouth station of the Edison Electric Illum 
inating Company of Boston will use a 1,000-Ib. turbine. 

No. 6. Crawford Avenue station of the Commona- 
wea'th Edison Company in Chicago has many new 
features in station design, including reheating, steam 
extraction and unusual condenser arrangements 








Making Power 
a Public Service 


By Fred R. Low 


Past-President American Society of Mechanical Engineers 
and Editor of “‘ Power’’ 


O OTHER country in the world 

has so much power available for 

its workers as the United States. 
In 1869, the first year that power statistics 
were included in the census, there was 
available to each wage earner in the mills 
and factories of the United States 0.6 hp. 
In the last census, that of 1919, the figure 
is 3.27 hp. per worker. Six times as much 
horsepower per worker in fifty years, and 
the number of workers increased in that 
time from two million to nine million. 

By reason of having so much power 
available per worker two results are 
effected. The workman can do more and 
better work in the same time, and he can 
get more wages for it. And because prod- 
ucts can be turned out in great quantities 
by power-driven machinery the wage 
earner may enjoy comforts, conveniences 
and means of culture that, if procurable 
at all, would formerly have been availa- 
ble only to the opulent. The typist and 
the saleswoman may array themselves in 
garments that would have excited the 
envy of the Queen of Sheba. 

Power -driven machinery produces 
more in these United States alone than 
could be produced by all the able-bodied 
men in the world working like slaves 
from sunrise to sunset. There is enough 
power-generating machinery installed in 
this country to do for each man, woman 








and child in the land the work of 150 
slaves if it were running at full capacity 
all the time. Moreover, the effort for 
greater efficiency in power production 
has been so intensive that it is virtually 
the only commodity affecting the cost of 
living still procurable at pre-war prices. 

The tendency in power is toward con- 
centration, centralization. We are con- 
centrating a whole battery of boilers into 
a single unit. We are putting 70,000 hp. 
into a single hydraulic 
60,000 kw. into a single steam-driven 
generator. We are concentrating into 
great power houses, the capacity of which 
is measured in hundreds of thousands of 
kilowatts, the generating power formerly 


turbine and 


distributed in great numbers of small, in- 
efficient installations. 

And this making of power a public 
service, not only making it easily available 
but encouraging and inciting its use for 
all sorts of new purposes which its man- 
ageability in the electric form makes pos- 
sible, has maintained a steady growth in 
the use of power beyond that which would 
have been called for by the normal 
growth of industry alone. At their pres- 
ent rate of growth the great electric com- 
panies of this country would double their 
output in less than seven years. Here is a 
thought worth pondering. 
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The Economies of Interconnection 


Present Tendencies—Some Questions for Every Utility Man to Ask Himself 
in Order to Ascertain Whether Interconnection Is Not 
Better than Isolated Existence 


By M. L. SINDEBAND 
Electrical Engineer American Gas & Electric Company 


' , YITH a few exceptions, present tendencies seem 
to point very definitely toward the supply- 
ing of the base load of the system or 

group of systems by either a single plant or a 
group of highly efficient plants, these being situated 
not particularly with regard to the location of the 
load, but more chiefly with regard to the availability 
of the proper supply of coal and condensing water. The 
tendency is also apparently to interconnect these plants 
by means of high-tension transmission lines serving 
substations from which radiate secondary transmission 
lines and distribution lines serving the various com- 
munities. As a result, individual communities, instead 
of being dependent upon a single source of supply, will 
generally be able to call upon two or three sources, so 
that the occurrence of a disturbance or of an interrup- 
tion at any one source should not interrupt the service 
to a particular community. Furthermore, the tendency 
is to shut down the smaller and inefficient stations and 
keep them either for emergency generation or for help- 
ing to carry abnormally large peaks. 

An exception to the tendency outlined exists in very 
large cities because of load concentration, the impossi- 
bility of bringing in high-voltage overhead wires and 
the absence of any high-voltage underground cable that 
can be depended upon at present. As a result, a large 
percentage of the load of these large cities will be 
served by local generating stations with perhaps limited 
ties to outside generating sources. If high-voltage 
underground cable should be sufficiently developed, 
generating stations would not have to be built within 
the confines of city boundaries unless economic condi- 
tions warranted such a location. 

However, the average city of moderate size will not 
necessarily have a generating station within its boun- 
daries, but will be fed by an interconnected transmis- 
sion system supplied by a group of stations. Continu- 
ity of service will be assured through the proper 
functioning of the transmission lines aided by proper 
maintenance and automatic sectionalization. Great 
strides have been made in the past in providing aux- 
iliary facilities to assure continuity of service, such as 
the marked advance in relays and relay application and 
the development of remote-control supervisory equip- 
ment for switching stations and substations. 


LIMITATIONS ON INTERCONNECTIONS 


A consideration of interconnection brings up several 
questions, such as: How great will the size of the 
stations grow? What distances will single transmission 
lines be carried? To what value will voltages be raised? 
Development of the past ten years has shown that un- 
less radical changes occur in both the steam and elec- 
trical ends of power plants as known at present, the 
size of individual steam stations will in the future be 
limited to somewhere between 200,000 kw. and 300,000 


kw. The size will generally be limited on the steam 
end by the amount of condensing water available at 
any particular stream or river (except in unusual cases) 
and on the electrical end by the amount of power that it 
is advisable to concentrate at any point before the dis- 
advantages of concentration, such as high magnetic 
stresses and large rupturing duties in oil circuit break- 
ers, become so heavy as more than to counterbalance 
the economies possible by increasing the size of the 
stations. Obviously, then, the need for transmitting 
any very large blocks of power any great distance is 
remote, since the limited size of generating stations 
makes it desirable to scatter them, locating them with 
respect to the availability of condensing water and coal 
and within striking distance of load centers. 

To transmit the output of a single station of, say, 
300,000 kw. within a radius of 100 miles will not require 
the handling of large blocks of power on any one line 
for an appreciable distance and will therefore not call 
for very high voltages. The limit for a good many 
years will probably be 230,000 volts, and it may be 
found that the economic justification for even that high 
voltage will appear in only a few cases. The trunk 
lines will serve more as leveling connections between 
the various generating stations and as main feeders to 
secondary transmission and distribution points to be 
located where load requirements call for them. 

Development has reached the point where several 
companies have joined and are joining in a particular 
development for the combined use of generating as well 
as transmission facilities. 


STUDIES ESSENTIAL To INTERCONNECTION 


Assuming that there are two systems belonging to 
the same group of operating organizations or to separate 
groups which it is desirous to interconnect, the follow- 
ing points would have to be studied and analyzed to 
reach an economic conclusion: 

1. Load of Individual Systems.—This study being 
made for each system, a load curve representing the 
combined loads of the two systems properly synchro- 
nized should be established. From this curve it would 
be possible to obtain a number of facts, among them 
being: 

(a) The gain in load factor of the combined systems. 

(b) The amount of extra load that could be carried 
by the same generating capacity. 

(c) A reference curve on which to base the operating 
arrangements so as to utilize the most economical equip- 
ment at all times. 

2. Generator and Boiler Capacity of the Two Systems. 

3. Reserve Capacity of Combined Systems.—From 1 
and 2 the reserve capacity of each system is obtainable 
and, having the combined load curve of the two systems, 
the reserve capacity for the combined systems can be 
calculated. The difference between this new reserve 
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capacity and the sum of the previous individual reserve 
capacities’ is the amount of capacity which is gained 
as a result of interconnection and which is made avail- 
able and can be sold to consumers. 

4. Exchange Power and Effect on Interconnection.— 
From an analysis of the combined load curve of the two 
systems and the generating capacities available at the 
various points a decision as to amount of power that 
it may be desirable to transfer under normal conditions 
and under emergency conditions can be obtained. 
Coupled with a knowledge of the existing transmission 
systems, enough data are available to decide the voltage 
of the interconnecting lines and the amount of trans- 
former capacity necessary. 

5. Design of Transmisxion Lines.—In laying out the 
transmission line a number of points have to be studied 
to insure a_ satisfactory operation, some of which 
follow: 

(a) The size of conductor employed. The economic 
size of conductor is not different in this problem from 
what it is in any other transmission problem. 

(b) The voltage of the transmission line. This will 
be governed largely by local existing transmission sys- 
tems, the voltage at interconnection points and the volt- 
age at terminal points feeding the points of intercon- 
nection. If the systems are large and each has its own 
generating capacity, it is quite obvious that neither 
can change its voltage at the generating station when 
changing from a sending to a receiving condition. 
Transfer of energy has to be carried out at constant 
potential. To make this possible the transformer speci- 
fications and ratios have to be watched to insure that 
the necessary taps will be available and further that 
the changing of taps to meet sending and receiving 
conditions can be made as simply and quickly as pos- 
sible. None of the existing schemes of changing ratios, 
with the possible exception of the saturated-core regu- 
lator, meet the conditions, and there is unquestionably 
a great need for the development of a simple and fairly 
cheap means of automatically changing taps and ratios 
on transformers under load. This problem can gen- 
erally be best solved today by a combination of ratio 
changers and regulators or by a combination of ratio 
changers and synchronous condensers. The necessary 
amount of synchronous-condenser capacity needed to 
make the required amount of interchange energy feas- 
ible is one of the problems to be solved. 

(c) Standardization of frequency. If large systems 
are to operate satisfactorily in parallel, it is essential 
that more thought be given to problems of frequency 
regulation and governors. At present closely situated 
systems (not interconnected) operating at what is nom- 
inally the same frequency may have as much as one to 
two cycles difference between them, and the governors 
on the large units in very many stations may be ar- 
ranged so that it is almost impossible to operate the 
systems satisfactorily in parallel and obtain a close 
adjustment of load between them. It is important to 
check this point and take the necessary steps to insure 
that the governing facilities are sufficiently well ad- 
justed to make it possible to operate the systems at the 
same frequency and permit at the same time load adjust- 
ment on each machine over the entire range of rating 
without affecting the frequency in any way. In this 


connection the synchronizing power of interconnecting 
lines is essential to satisfactory operation of systems in 
parallel. 

(d) 


The possibilities of future interconnection be- 
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tween two systems at some other point should be taken 
into account and the transformer connections laid out 
so that future paralleling at any point will be possible 
without the necessity of introducing special transform- 
ers to straighten out phase displacements. 

(e) Standardization of voltage, while desirable, is 
not essential, because systems of appreciably different 
voltage can be tied together by auto-transformers, and 
if the voltage difference is only in the neighborhood of 
10 per cent, synchronous condensers will permit paral- 
lelling them. 

6. Metering.—Up to 132,000 volts metering presents 
no difficulties at the present time as current and poten- 
tial transformers for this voltage have been developed 
and are now in commercial operation. Metering of 
wattless component, especially where it is desired to 
measure both lagging and leading current for both 
directions of flow of power, can be handled by the use 
of standard meters and relays now available. However, 
it is essential that the scheme of billing which may be 
proposed for such an interconnection should be laid out 
with the complete metering scheme in mind, so that 
when the contract is in force no difficulties will be 
encountered in interpreting it. 

7. Switching and Relaying.—Only by treating the 
switching scheme from the relaying point of view can 
satisfactory operation result. 

8. Dispatching.—It is essential that a centralized load 
dispatching point be established in the operation of 
interconnected systems. Very often the tendency in a 
group of interconnected plants is for each plant to try 
to make as good a showing as possible without giving 
a thought to the benefits of the system as a whole. Asa 
result the system suffers. With a central load dis- 
patcher endowed with authority to direct the superin- 
tendents of each plant as to what loads they shall carry, 
the greater benefits and advantages are effected. To 
facilitate this dispatching a proper communication sys- 
tem is essential. This will not only insure carrying out 
instructions under normal conditions, but will make it 
possible to re-establish normal conditions after the oc- 
currence of some severe disturbance. The communica- 
tion system must be so designed that it is available 
in time of distress. Telephone wires strung under the 
transmission lines will not insure this result, and the 
only solution now in sight is apparently the carrier- 
current system. 

9. Cost of Interconnection.—The cost of interconnec- 
tion, including the lines, must be closely estimated and 
balanced against the amount of capacity which it makes 
available under both normal and emergency conditions, 
and also against the cost of providing such capacity 
by the installation of new generating equipment. 
Should the costs be equal, the decision should generally 
be made in favor of the interconnection, since the ad- 
vantages of avoiding energy concentration at a point 
perhaps already overconcentrated and the advantage of 
being able in an extreme emergency to obtain energy 
from some outside source which would probably not b: 
affected by the disturbance would be profitable. 

In conclusion, the trend of development seems to b: 
toward the consolidation of all power companies int: 
regional groups with interconnecting points betwee 
them. These interconnections, however, in no case Ww! 
be large enough to handle any great quantities of pow: 
from any great distance. Their object is more to mak 
possible a successive transfer of power between adjace! 
points so that a distant point may receive relief. 
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Place of the Holding Company 


Makes It Possible to Mass Credit, Financing Power, Engineering Skill and Managerial Ability 
Behind Service—-Holding-Company Mechanism Essential to Majority 
of Utility Consolidations and Regroupings 


By JOHN J. O’BRIEN 
President H. M. Byllesby & Company 


HE holding company is indispensable to proper 

utility development throughout the United States. 

This has been the case for the past twenty-five 
years. Present and future demands still further inten- 
sify the need for the holding company. In fact, outside 
of a few great centers of population we cannot get along 
without such organizations. 

There is at present being carried out a considerable 
rearrangement and grouping of utility properties, par- 
ticularly in the electric light and power industry. 
Smaller properties are becoming parts of larger sys- 
tems. In a sense the power companies are being still 
further shaped into geographical units wherein the most 
can be accomplished in efficiency, economy and depend- 
able service, somewhat along the lines mapped out for 





the steam-railroad lines. Moreover, such consolida- 
tions usually permit the supplying of service from 
transmission lines to additional people and industries. 
Not infrequently they enable the building of new water 
powers and steam plants. Altogether they are decisive 
steps in a constantly widening and improving public 
service of the greatest importance. 

Lack of the holding-company mechanism would pre- 
vent the majority of utility consolidations and regroup- 
ings. Through the holding company we can mass credit, 
financing power, engineering skill and managerial 
ability. It is the only available medium whereby the 
common-stock equity capital can be obtained for the 
consolidation and growth of utility properties and at 
the same time the common-stock equity risk averaged 


Important Mergers of Central Station Systems During 1924 


Capitxlization 
Territory of Companies Date of 
Companies Involved Covered Involved Merger 


Albert Emanuel Co., Inc.: 


Choctaw Utihties Co. In Pittsburgh and 

Latimer Counties, 

Okla. *Mar 
American Power & Light Co.: 
Miami Beach Electric Co. Miami Beach, Fla *Mar 
Southern Utilities Co. Florida. . *Oct 
Miami Electric Light & Pr. Co...Miam: and vicinity *Nov 
Miami Water Co...... *Nov 
Daytona Public Service Co Daytona, Fla., and 

vicinity. *Nov. 
Central Arizona Light & Pr. Co...Phoenix and vicinity *Nov. 


Arkansas Light & Power Co.: 
Arkansas Utilities Co Properties in Claren- 
don, Brinkley and 
Cotton Plant, la *Aug 
Arkansas- Missouri Power Co.: 
Campbell Electric Co Campbell & 
Clarkton, M« *Sept 
Clarkton Dunklin Co 
Atlantic City Electric Co.: 
Cape May County Elec. Co.. 
Cape May Light & Power Co 
Hammonton Electrie Co.. 
West Jersey Electric Co. 
Badger Light & Power Co.: 
Wood County Light & Pr. Co. 
Bangor Hydro Electric Co.: 
Bangor Railway & Elec. Co. 
Bar Har. & Union R, Pr. Co 
Bangor Power Co.. 
Lincoln Light & Power Co 
W.S. Barstow & Co.: 
So. Carolina Gas & Elec. Co 


Several towns in 
Southern N. J Over 
$9,000,000* April 


Wisconsin *Aug 


#10,000,000*June 


Eastern Maine 


Spartanburg, 8. C., 
and vicinity. *July 
Binghamton Lt., Heat & Pr Co.: 
Newark Valley Municipal Newark Valley, 
= +$20,000 

Sayre, Penna, and 

vicinity 
Susquehanna Cy, Lt. & Pr. Co.. Susquehanna (Pa.) 

and vicinity *July 
Town of Berkshire... Oct. 31 


Sayre Electric Co. 


Berkshire Delec Ltg. Co., Inc 


H. M. Byllesby & Company: 
Sierra & San Francisco Pr. Co *Aug 
Calumet Gas & Electric Co.: 
Knox Electric Light & Pr. Co 
Monterey Light & Pr. Co 
North Judson Electrie Co 
Plymouth Elec. Lt. & Pr. Co 
La Grange Cy, Lt. & Pr. Co 
Valparaiso Lighting Co. 
Consumer's Electric Co 
Demotte Utilities Co. 
Hanna Light & Power Co 
Kankakee Valley Electric Co 
Kingsbury Light & Pr. Co 
Union Electric Co 
Wanatah-La Crosse Elec. Co 
Elkhart Gas & Fuel Co 
(gas only). 


Total value 
properties, 
$3,568, 500*Sept 


Indiana 














Capitalizat.on 


Territory of Companies Date of 
Companies Involved Covered Involved Merger 
Carolina Power Co.: 
Ashboro Municipal : Ashboro, N. C. ; *Sept 
Carolina Power & Light Co.: 
Smitherman Power Co 
Deep River Pr. & Light Co 
Pittsboro Municipal In southern North 
Ellerbe Municipal Carolina *Sept 


Sandhill Power Co.. 
Central Illinois Public Service Co.: 
Greenview Flec. Lt. & Pr. Co. Greenview, Sweet- 
water and Carrier . *Aug. 
Carrier Mills Utilities Co. Mills, Il. 
Central Iowa Pr. & Light Co.: 
Citizens’ Gas & Electric Co New company to op- 
erate in |3 counties 
in Iowa. *Nov 
Cedar Valley Electric Co : 
Northern Iowa Gas & Elec. Co. 
Central Kansas Public Ser. Co.: 
Electric and ice installations in 
Plainville and Ellsworth, Kan..Plainville, Ellsworth, 
Kan., and vicinity 
Central Maine Power Co.: 
Lincoln County Power Co., Inc. . 1! towns in Maine... 
Central Power & Light Co.: 
Mammoth Springs Elec. Light & 
Power Co... 


+$200,000 Mar.6 


Mammoth Springs, 

Ark., and vicinity *Nov 
Cities Service Co.: 

Consumer’s Lt., Heat & Pr. Co... Topeka, Kan "M5 
Community Pr. & Lt. Co. of St. Louis: 

Electri Light and power plants in 

Versailles, Eldon, Tyston and 
California, Mo.. 


ere 4 towns in Missouri *May 
Connecticut Electric Syndicate... 


New Milford Elec. Light Co New Milford, Conn $150,000*Sept 
Consumer's Power Co., Osage, Ia.: 

Alta Vista (Iowa) Municipal... ..Alta Vista, low: *Sept 
Consumer s Pr. Co., Jackson, Mich. 

Ovid municipal... . . Ovid, Mich *June 


Continental Gas & Electric Co.: 

Columbus Ry., Lt. & Power Co...Columbus, Ohio Ove 

9,000,000 June 

Kansa. Citv Pr. & Light Co..... Kansas City, Mo ($10,000,000 Jan 
Lincoln Traction Co... . .. Lincoln, Nel: *Sept 

Doherty ‘perating Co.: 

Northwestern Ohio Ry. & Pr. Co.Towns in Toled« 

district $ 500,000 * ct 

East Texas Vublic Service Co.: 

Marshal) tLlectric Co......... 

Jefferson Ice & Light Co. . 

Longview Ice & Light Co... 

Cason Electric Light & Pr. Co 

Gilmer Ice & Light Co... 

Mineola Ice, Light & Water Co. 

Winnsboro Ice & Lizht Co. Texas 

Grand Saline Light & Pr. Co.... 

Also electric properties at 
Atlanta, Alba, Daingerfield, 
DeKalb, New Boston, Hughes 
Springs, Linden, Mount Ver- 
non, Naples and Quitman 


$1,200,000May ! 
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eenmenies Mergers of Central Station Systems During 1924 (Continued ) 


eek Capitalization 
Territory 
Covered 


Companies Involved Involved 


Eastern Texas Elec. Railway Co.: 
lake Charles Municipal. ; 

El Paso Flectric Railway Co.: 
Las Cruees Light & Ice Co 


Lake Charles, La... 
Las Cruces, N. M., 


+$1,000,000*Aug. 


and vicinity... +$275,000*May 
Florida Public Service Co.: 
Orlando Public Service Co.. . 21 communities in 
central Florida. . *Feb 
Orlando Gas Co.. ; 
Florida Ice & Power Co... 
De Land Elec. Lt., Pr. & Ice Co.. 
Eustis Light & Water Co. 
A. E, Fitkin & Co.: 
Tarpon Springs Elec. & Ice Co...Tarpon Springs, 
Fla., and vicinity. *Aug 
Fulton County Gas & Elec. Co.: 
Middleburg & Schoharie Elec. ) 
Co. .... | Eastern New York 
Great Bear Elec. Light Co..... { State............. Sept. 
Worcester Elec. Light Plant. 
Gen. Eng. & Management Corp.: 
Arkansas-Missouri Power Co.....Southeast Missouri 
and Northeast Ark. 
Boyne City Electric Co...... .. Boyne City, Mich... 
Boyne River Power Co.......... Boyne City, Mich... 
General Gas & Electric Corp.: 
North Carolna Pub. Ser. Co.....Greensboro, N. C., 
and vicinity........ *Feb. 
Georgia Railway & Power Co.: 
Wofford Shoals Pr. & Lt. Co.....Habersham & Hall 
ea are Jan, 
Panola Light & Power Co....... Towns of Conyers 
and Lithonia...... April 
Gre sat Weste “) wee? ap 
San Joaquin Lt r. Corp.... | an Joaai i 
Midland Counties Pub. Service | go ee Soak Con 
Corp Fr . ‘ Rats se 
See C ity W ie Ce... tral Coast counties... . ; Dec. 2 
Mrs. D’ Arline Holeomb.: 
Rolla (Mo.) municipal.......... Rolla, Mo......... *Nov. 
Illinois Northern Utilities Co.: 
Rock Falls municipal. -Rock Falls, Tll........ *Aug. 
Illinois Power & Light Co.: 
Central Illinois Electric Co... . ) *April 
Western Illinois Utilities Co... | Several towns in *April 
( eoamnnn Municipal. . Illinois *July 
Cerro Gordo Electric Co. *July 


Argenta Warre aeune Elec. Co. *July 
Interstate Power Co. $12,450,000*Aug. 
securities 
authorized 
Northern Iowa and 
Minnesota..... 
Northeast Iowa 
and Southwest 
Wisconsin. 
Bloomington, Wis.. . 
and vicinity........ 
..Gays Mills, Wis. 
Soldiers’ Grove, Wis... 
Austin, Minn....... 
Prairie-du-C hien, 
i a os +$200,000 
Madelia, Minn..... 
WPI oon cence 


Southern Minn. Gas & Flec. Co. 


Interstate Power Co.. 


Bloomington Elec. Lt. & Pr. Co.. 
Gays Mills Electric Co.. 
Soldiers’ Grove Electric Co... 
Austin Gas Co ‘ 

Prairie City Electric Co.... 


Madelia Electric Co , 
North Central Electric Co. 
Interstate Utilities Corp.: 


Oconee River Mills Elec. Prop... Milledgeville, Ga.... *Sept. 
NE Gy oa 5 Kaeo kdb my pee sno cheeses 
Iowa Electric Co.: 
Keosauqua municipal. Keosauqua, Iowa... *Aug. 
Iowa Electric L cant was ; 
Hopkinton Elec. & Pr. Plant Hopkinton, Iowa... . *Nov. 
Iowa Southern U tilities Co. 
Iowa Light, Heat & Pr. Be: 8 towns in Southeast 
RE ee *July 
(Property in vicinity of Grinnell 
only) 
Burlington Railway & Lt. Co....14 towns in South- 
east Iowa.. *Aug. 
Iowa Gas & Electric Co... 22 towns in South- 
east Iowa......... *Oct. 


Jersey Central Pr. & Lt. Corp.: 
Tri-County Electric Co... .. Pompton Lakes and 
vicinity. oe 
Long Branch and 
coast towns. Sint 
\ Belmar, Lakewood 
and vicinity.. 
Ocean City.. 
Kennett Square, Pa.. 


Consolidated Gas Co. of N. J.. 


Shore Gas Co ‘ 
Lakewood Gas Co....... 
Ocean City Gas Co..... 
Kennett Gas Co.. 

Kansas Pub. Service Co. 
Topeka Railway & Light a 
eerie & ia. & Fe, Co, es 
Wichita Railway aght Co.... | K 
Topeka Edison Co. Kansas.... 
Topeka Railway Co... . Sem, 

Kansas Power & L ight Co. j 

Kentucky-Tennessee Lt. & Pr. Co.: 


Over 
$13,000,000*April 


Kentucky River Utilities Co.. Ravenna-Irvine, Ky... .. *Feb 
Martin Municipal Martin, Ky. +$82,775 *May 
Dresden, Union City, Dyer and | | Tennessee...... *May 
Sharon Municipal plants eho , 
Kentucky Utilities Co.: . 
Old Dominion Power Co. Norton, Va., and 
Ns 55.40 baw nese ens *Sept. 
Kewanee Public Service Co.: 
Kewanee municipal: also Elec 
and gas plants and railway and 
interurban systems......... Kewanee, III. $2,000,000Junel4 


of Companies Date of 
Merger 











Capitalization 


: Territory of Companies Date of 
Companies Involved Covered Involved Merger 
Lake Superior Dist. Electric Co.: 
Medford Light & Heating Co... . Medford, Wis *Feb. 
Washburn Elec. Light & Pr. Co...Washburn, Wis. *Feb. 
Lincoln Gas & Electric Co.: 
Lincoln Traction Co. Lincoln, Neb. *Oct. 
Minnesota Electric Lt. & Pr. Co.: 
Cass Lake Water, Lt. & Pr. Co...Cass Lake, Minn *April 
Eastern Montana Lt. & Pr. Co,..Glendive, Mont., 
and vicinity... 
Minnesota Power & Light Ons 
Park Rapids Hydro. Plant.. Park Rapids, Minn *Aug. 
en Power & ane! Co. 
Tupelo municipal. . : Tupelo, Miss. *July 
Baldwin municipal, vg Baldwin, Miss.. 
Missouri Power & Light Co, 
Jefferson City Lt., Heat & Pr, Co. Jefferson City, Mo. *Mar. 
Missouri Utilities Co.. 12 towns in Missouri *Mar. 
Northern Mlseour! Light & Power Co... os ; .*Mar. 
(Properties from Hannibal down 
the river only). 
North Amer. Lt. & Pr. Co... Ohio and Oklahoma. *Mar. 
(Properties in Ohio and Okla. 
only). 
North Missouri Power Co 50 cities and towns 
in northern Mo. $2,800,000 
= value *June 
Mountain States Power Co.: 
Stayton Light & Power Co Stayton, Ore *Sept. 
National Power & Light Co.: 
Birmingham Ry. Lt. & Pr. Co...Birmingham, Ala., 
(name changed to Birming- and vicinity.. +$18,500,000*Mar. 
ham Electric Co.) 
New Hampshire Power Co.: 
Canaan-Enfield Electric Co... . ) 
paperare Elec. Lt. & Pr. Co.. | 
sake Sunapee Power Co.. " * 
Also Newport, Sunapee, ‘Con- | New Hampshire Jan. 
toocook and Antrim—Ben- | 
nington Electric Lt. companies |} 
New York Central Elec. Corp.: 
Perry Electric Light Co....... ) { *Jan. 
Warsaw Gas & Electric Co.... | ; *Jan. 
Hornell Electric Co... sec *Jan. 
Dansville Gas & Electric Co... | New York State | *Jan. 
Yates Electric Light & Pr. Co.. } southeast of 4 *Jan, 
Wayne Power Co. . | Rochester | *Jan,. 
Arkport (N. Y.) municipal. . | Dh see eg *Aug. 
Canaseraga Electric Co.. a OARS *Aua, 
Distributors Electric Co..... J | *Aug. 
New York State Gas & Elec. Corp.: 
Madison Power Co., Ine.. f *Mar. 
Moravia Elec. Lt. & Power Co. | *Mar. 
Delaware County Lt. & Pr. Co. | *Mar. 
Waterville Gas & Electric Co.. | *Mar. 
West Branch Lt. & Power Co.. | *Mar. 
= <2. — ae pe ‘ — 
Southern New York Pr. Co.. S cone ‘ : *Mar. 
FleishmannsLt.,Heat&Pr.Corp. | South central part | *Mar. 
New Berlin, Light & Power Co. | : | *Mar. 
Pine Hill electric property...... | *Mar 
Callicoon Independent El. Co.. | *Mar. 
Tri-County Lt. & Pr. Co...... | | *Mar. 
Livingston Manor........... *Aug. 
Seely Electric Co. | | *Sept. 
Liberty Light & Power Co. } ( aie 
North American Co.: 
Peninsular Power Co............ Northeast Wisconsin 
and upper peninsu- 
la Michigan. $2,752,500 
(outstanding)..*Nov. 
North Carolina Pub. Ser. Co., Inc.: 
Piedmont Power & Light Co.....Alamance Co., N. C.Value, 


$i, 500, 000*June 
Northeastern Iowa Power Co.: 
Consumers Power Co......... 75 communities in 13 
counties in Iowa. . 


ot 500,000 Nov. 


People’s Power Co.. 
Calmar Electric Co... ; 
Northern Adirondack Power Co.: 


J. J. Rogers Co., Ausable Forks, purchased above—to retain name... *Aug. 
Northern New York Utilities, Inc: 
Bes Se Wes BA Pe GIO css a vide na dnc cobdas ace sbasees *May 
Northern States Power Co.: 
St. Cloud Public Service Co.. Approximately 50 
towns in Minn . tOver 
$3,500,000*Aug. 
Northwest Arkansas Utilities Co.: 
Fayetteville Gas & Electric Co.. Fayetteville, Ark. *Feb. 
Rogers Light & Water Co....... Rogers, Ark.. 
Springdale Light & Power Co Springdale, Ark.. 
Northwestern Public Service Co. : 
Mitchell Power Co............. Mitchell, S. D., 
VIGURIEY 0.000500 *Mar. 
Huron Light & Power Co.... Huron, 8. D. *Mar. 
Consumers Utility Co...... Armour, §. D., and 
WEN es ok baie. 04 ea 8os ies *Aug 
Ohio Edison Co.: 
Springfield Lt., Heat & Pr. Co...Springfield, Ohio, 
and vicinity... .. *Mar. 
Ohio Electric Power Co,: 
Oberlin Gas & Electric Co. .. Oberlin, Ohio..... ea a *Aug. 
Ravenna Gas & Elec. Light Co....Ravenna, Ohio............ ; 
Oklahoma Power Co.: 
Okemah Municipal. Okemah,\Okla............. *Nov. 
Otter Tail Power Co.: 
Midwest Power Co. { $150,000 *Aug. 
Tri-State Power Co.. 9 counties in North } 
ee See ea ) $27,000 
Western Electric Co. . | 


$60,000 
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Important Mergers of Central Station Systems During 1924 (Continued) 





Capitalization 
. Territory of Companies Date of 
Companies Involved Covered Involved Merger 


Pacific Gas & Electric Co.: 
Amador Elec. Light & Pr. Co....Amador County, 
Cal ‘ : $150,000 Feb. | 
Penn. Central Light & Pr. Co.: 

Home Electric Co............. Tyrone, Pa... .. «see 
Logan Valley Railway Co. jp. 

(supplied with current by Penn. 
Cen, L. & P. Co.) 

Pennsylvania Power & Light Co.: 
Citizens Light & Power Co 


; Hughesville, Pa..... wh ..*Jan. 
Public Service Co. of Colorado: 


Colorado Power Co..... Colorado cities. .*Aug. 
Public Service Company of Mo.: 
California Electric Light Co... ..6 towns in Missouri. 1$210,500*July 
Versailles Light & Power Co 2 towns in Missouri. } 
Harvey Light, Power & Ice Co. Eldon, Mo 4 +$194,500 . 
Eldon Ice & Fuel Co...... oie ae 
Caldwell Municipal... . Caldwell, Mo..... +$108,500 
Public Service Company of Okla.: 
Tulsa Light & Power Co Tulsa, Okla....... *Nov. 
Public Service Electric & Gas Co.: 
Public Service Electric Co... July 25 
Public Service Gas Co.. ‘ 
Puget Sound Power & Light Co.: 
Puget Sound International Ry. & 
Pr. Co. (Business, light and 
power dept. only.). Everett, Wash.... ; Jan. | 
Pacific Northwest Trac. Co. Commumities _ be- 
tween Seattle and 
Everett... .. Jan, | 
(Physical property and business 
of light te power department 
only in Snohomish County.) 
Olympia Light & Power Co. Olympia, Wash... Mar. 31 
(Property and business.) 
North Coast Power Co. Chehalis, Tenino 
(Property and business except and Kelso, Wash., 
street railway in Vancouver.) and Hillsboro, Ore., 
and vicinity.. April 30 
Washington Coast Utilities 8 towns in Wash.... May 31 
Puget Sound Elec. Railway Co, | Kent, Auburn, 
Tacoma Railway & Power Co. Tacoma and 
vicinity. May 31 
(Light and power physical 
properties only) 
Pacific Northwest Traction Co....Skagit County.... July 31 


Washington Pr., Lt. & Water Co.Anacortes, Wash. Nov. 1 
(Physical property, light and 
power department only.) 
Rockland Light & Power Co.: 
Orange County Pub. Ser. Co., Inc.Orange County, N.Y *Sept. 
St. Lawrence Valley Pr. Corp.: 


Hannawa Falls Water Pr Co. Hannawa Falls, N.Y *May 
L. R, Schlecter of Sioux City, Ia.: 
Alvord municipal. Alvord, Iowa... *Oct. 


South County Pub. Service Co.: 
Westerly Electric & Power Co.. 
Wickford El. Lt. & Water Co... | Rhode Island 
Narragansett Pier Electric Lt. { ae 
« Power Co 
Southeastern Pr, & Light Co.: 
Alabama Trac, Lt. & Pr. Co... 
Southern Cities Power Co.: 
Columbia Water & Light Co. 
Southwestern Light & Pr. Co.: 


$850,000 


Oct. 10 
1$500,000 *Sept. 


Columbia, Tenn 


Walters municipal Walters, Okla ; *Aug. 
Southwest Power Co.: 
Choctaw Power & Light Co.. 


McAlester, Okla.... ‘ ..*June 
Coal Distriet Power Co Huntington, Ark... ane 


Tennessee Electric Power Co.: 


Nashville Railway & Light Co { *Feb. 
Chattanooga Ry. & Light Co | *Feb 
Chattanooga & Tenn.R. Pr. Co | *Feb 
Tennessee Power Co Tennessee ) *Feb. 
Tennessee Ry., Light & Pr. Co. cai ae bao Doe oe | *Feb, 
Tennessee Electric Power Co.. | *Feb. 
Nashville Trust Co | *Feb. 
Davidson Light & Power Co. *Sept. 











Capitalization 
Territory of Companies Date of 


Companies Involved Covered Involved Merger 


Tennessee Electric Power Co.: 


— oe _ mae i Pi *Nov. 
Yumberland Power Co........ géewene scan 
Madisonville Light & Pr. Co... | Tennessee. ......... ag a ak eee 
Lenoir City Light & Power Co.) = # = (l..... *July 
Texas Central Power Co.: 
Gonzales Electric Light Co.... | Gonzales, Texas. . +$500,000* Nov. 
Gonzales Water Power Co... f 
Texas Power & Light Co.: 
Cooper Power & Light Co... Cooper, Tex.... *Oct. 
Decatur municipal........ Decatur, Tex. : 
Texas Public Utilities Co.: 
Brenham Elec. Lt. & Pr. Plant... Brenham, Tex. *Nov. 


Tidewater Power Co.: 
Warsaw municipal... .... 
Burgaw municipal....... 
Whiteville municipal. 
Tarpon Springs El. & Ice Prop. 
Toledo Edison Co.: 
Defiance Gas & Electric Co.... ) Vicinity of Toledo 
Swanton Light & Power Co.... > Ohio” 2 
Holgate Light & Power Co.. 7 
Utah Power & Light Co.: 


Warsaw, N. C. 
Burgaw, N.C.... 
Whiteville, N. C. 
Tarpon Springs, Fla. 


$4,007,500 *June 


Evanston Electric Light Co......Evanston, Wyo... : *Jan. 
Warm Springs Power Co.. Ashton, Idaho, and 
| ira *Aug. 


United Light & Power Co.: 


Continental Gas & Elec. Co.. 


Iowa, Illinois, In- 
diana, Michigan, 
Missouri, Kansas, 
Nebraska and Ohio *Oct. 


—s— 


United Power Co. of Oklahoma.: 
= Fvegertion in nem 
Jet, Nesh, Goltry, Meno, La- s , * 
homa, Kremlin, Pond Creek Oklabome.. ; , aus 
and Jefferson.. } 
Utilities Power & Light Corp.: 
Dubuque Electric Co.... ... Dubuque, Iowa, and 
vicinity... .. *Oct. 
Washington Coast Utilities Co.: 


Tumwater Light & Water Co... . Leavenworth, Wash. 


(Physical property and business and vicinity. Feb. 28 
of light and power department 
only.) 
Western New York Electric Co.: 
Sherman municipal... Sherman, N. Y... wa *Aug 
Western United Corp.: 
Aurora Elgin & Fox R. El. Co Elgin, Il.. : Jan. | 
West Missouri Power Co.: 
Fort Scott & Nevada Light, Heat, 
Water & Power Co.. Nevada, Mo *June 
Sac River Power & Light Co.....Towns between 
Kansas City and 
Nevada, Mo *June 
West Penn Co.: 
Clarksburg Gas & Electric Co....Clarksburg, W. Va. 
and vicinity... Jan. 7 
Buckhannon Light & Water Co.. Buckhannon, W. Va. 
and vicinity... re *Sept. 
West Texas Utilities Co.: 
Interstate Electric Corp. San Angelo, Tex. +$1,500,000*Nov 
J. G. White Co.: 
Carolina Light & Power Co.. Aiken, 8. C *Oct 
Wisconsin Power & Light Co.: 
Eastern Wis. El. Co. of Madison ) 
Badger Electric Co “a 
Janesville Electric Co... . 
Wisconsin Pr., Lt. & Heat Co. Eastern Wisconsin *April 


Mineral Point Pub. Service Co. 
Wisconsin Utilities Co... ; 
Middle Wisconsin Power Co. . 

Wisconsin Public Service Corp.: 
De Pere Light & Power Co.. 
Oconto Electric Co.... 


De Pere, Wis. $150,000*June | 
Oconto, Wis.... Oct. | 


+ Purchase price or value. * Date reported or announced. 








over diversified situations. In this way a safe invest- 
ment can be offered to the public backed by the common 
stock of operated properties, leaving the way clear for 
major financing by senior securities of the properties. 
The strong utility-holding companies are destined to 
grow steadily, and it is to be expected that new ones 
will come into the field as the necessity arises. 

It should not be supposed that the mere form of a 
holding company is an assurance of either technical or 
financial success. Back of any such corporate structure 
must exist highly specialized ability, proved responsi- 
bility and constructive experience. The place that the 
utilities enjoy today in public confidence is no accident. 
They have won their present standing because of the 
lifework of many individuals devoted to their upbuild- 
ing. Poorly conceived and badly handled holding com- 
panies cannot stand up any better than other corporate 
edifices reared on weak foundations. 


As a whole, however, it is true that utility-holding 
companies have been deserved financial successes. They 
have made their way steadily in the face of discour- 
aging circumstances and a lack of recognition of the 
vital part they have had in utility development. Were 
it not for their instrumentality many cities and towns 
would be far behind their present stage of utility devel- 
apment, and, after all, the basic reason for the financial 
success of any undertaking is the real need for its 
existence. 

During every period of financial stress the holding 
companies have proved bulwarks of strength to the 
properties in which they owned investments. The 
bondholders and stockholders of operating properties 
might have had opportunity to regret their investments 
had it not been for the financial, engineering and 
operating services of the holding companies. In 
numerous instances an acceptable investment in the 
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property itself could not be made were it not for the 
holding company back of it. On the other hand, it is 
next to impossible to provide a really first-class, senior 
direct property security without correspondingly 
enhancing the value of the junior securities owned by 
the holding company. 

By the character of their management the competent 
holding companies have established credit capacities 
and reputations of the utmost value to the operated 
properties. They have been able to advance funds and 
see the properties through the satisfactory results 
which depended only on good management and a proper 
supply of capital at times when they could not obtain 
the money individually and for themselves. 


Many Important Mergers During 1924 


HE year 1924 has witnessed more important 
mergers of central-station systems than any pre- 
vious year in the history of the industry. The tendency 
toward centralization of the control of light and power 
companies ‘which was evidenced in the 1922 “Census of 
Central Stations,” a portion of which has been made 





VoL. 85, No. I 


public, is stronger today than ever before. As a result 
of the mergers of the past two years it is probable that 
the number of operating systems in the country has 
been reduced very close to six thousand, although the 
census reported 6,355 operating companies on January 
1, 1923. 

Some of the mergers included in the tables on pages 
27, 28 and 29 involve large systems, but for the most 
part the companies entering into the mergers are local 
in character. The inclusion of a considerable number of 
municipal systems is to be noted, especially in the 
South Atlantic and North Central States. Mergers 
took place in all sections of the country, however, indi- 
cating that the tendency toward centralization of con- 
trol in the central-station industry is nation-wide. 

There were without doubt other mergers that took 
place during 1924 which are not listed in the accom- 
panying tabulation, but it is believed to contain 
all the outstanding mergers which took place during 
the year. Efforts were made to obtain complete in- 
formation as to the capitalization of the companies 
involved in the mergers, but in only a few cases was 
this information forthcoming. 





Central-Station Load Analyzed 


Iron and Steel Industry Leads in the Consumption of Electrical Energy—-Distribution of Load 
Varies Widely in Different Sections of the Country, the Middle Atlantic 
States Being First in Total Utilization 


the United States Census Bureau very clear 

pictures of the growth and status of the cen- 
tral-station industry of each census year have been 
given. These pictures, however, have necessarily been 
general in nature and have not attempted to delve 
into the detailed operations of the industry. The Cen- 
sus for 1922, recently issued, has presented more details 
of the activities within the industry than any previous 
census; but it does not attempt any detailed segregation 
of the distribution of central-station energy for light, 
transportation and among the various primary indus- 
tries of the country. With a view to arriving at as clear 
a picture as possible of the actual and relative use of 
central-station energy by the various industries, the 
ELECTRICAL WORLD during the past year has gathered 
distribution statistics from as many central-station 
companies as could furnish them and, with other ELEc- 
TRICAL WORLD and Census Bureau data as a basis, has 
estimated the distribution of the 1923 central-station 
load. This estimate is set forth in the accompanying 
tables. 

In any study of this nature the more detailed the 
data the more liable are they to be subject to correc- 
tion. For instance, it is perfectly possible to arrive at 
the amount which the average family spends for house- 
hold expenses during the year, but it is an entirely 
different matter to ascertain what proportion of this 
amount is spent for coffee, eggs, meat, potatoes, etc., 
since every family has its individual tastes and desires. 
Similarly, conditions in the central-station industry 
vary widely in each section of the country. Assump- 
tions which would prove perfectly correct for the coun- 
try as a whole might not indicate in any way conditions 
in some one section and still less conditions in a certain 


B: MEANS of the various five-year surveys of 


state, a city or county of that state. Hence, in making 
this study the use of electrical energy by the various 
industries and the proportion of the energy generated 
which was used for lighting, power and railways have 
been governed by conditions in the various sections as 
indicated by the distribution reports received from the 
central stations. 

In order that a correct orientation may be given to 
the various primary industries using central-station 
energy, data are included in the accompanying tables 
giving the total number of manufacturing plants, mines 
and wells, including those using central-station en- 
ergy; the total number of employees in these plants 
and the total value of products manufactured or mined. 
With these as guides many interesting comparisons can 
be made as to the use of electrical energy by the various 
industries of the United States. 


PROPORTION OF ENERGY GENERATED IN HYDRO 
PLANTS ON THE INCREASE 


In studing the distribution of central-station energy 
three phases must be covered—the generation of the 
energy, the transmission of the energy from the power 
house to the actual consumer, and the ultimate con- 
sumption of the energy as light, heat or power. The 
amount of electrical energy generated by the central- 
station industry during 1923 is estimated at 50,887,- 
203,000 kw.-hr. The proportion of this energy gene- 
rated by hydro-electric plants was 34.8 per cent of the 
total, and a study of energy generation for the past 
few years indicates a continued decrease in the propor- 
tional amount generated by these plants. It is possible 
that the proportion of energy generated by hydro plants 
will increase slightly as some of the large plants being 
constructed under licenses from the Federal Power 
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“Table I—Distribution of Central-Station » Energy Between ihe and Power During 1923 




















_Distribution of E “nergy (1923) 
Energy Used |— —— — ———_—_—_——_— 
[Ni umber of Central- eo Customers | Total Energy in Intra- | Total Energy | 
(Jan. 1, 1924) Generated by company Consumed Energy Energy Energy Sold 
Section - — -—— — Central Stations} Business and | Central-Station| Consumed for | Consumed for to Electric 
| Resi dential Commercial Industrial During 1923, Line Losses, Customers, | . Lighting, Power, | Railways, 
| Lighting Light ing Po ywer Kw.-Hr. Kw.-Hr. Kw.-Hr. ia: Kw.-Hr. Kw.-Hr. j Kw.-Hr. 
United States ‘ r 1, 724, 023 2, 262, 755 533, 3131 "50, 887, 203, 000 9,827,000,000 41, 060,203, 000 i, 201,50€,000 23,930,458,000) 5, 928,245,000 
New England 1,066,510 224,260 45,689) 3,654,896,009 785,000,000; 2,869,896,000 841,00u,000) 1,620,096,u00 408,800,u00 
Middle Atlantic .| 2,567,420} 538,580 95,913] 12,940,696,000} 2,393,000,000) 10,547,696,000| 3,345,000,000) 5,709,696,000 1,493,000,000 
South Atlantic.. ; 756,276 164,970 32,591 5,550,555,000] 1,026,000,000; 4,524,555,000 687,000,000;  3,395,555,000 442,000,000 
East North Central.... 3,211,630 561,869 124,168] 12,046,252,000|  1,950,000,090) 10,096,252,000} 2,615,000,000) 5,461,252,000) 2,020,000,000 
West North Central... .| 1,334,607 251,109 62,624;  3,556,824,000 576,000,090} 2,980,824,000| 1,277,000,000' 1,597,699,000 106,125,000 
East South Central 377,620 73,325 19,806} 1,825,728,000 398,000,090} 1,427,728,000 324,000,000 807,728,000 296,900,000 
West South Central 721,030 121,920 32,825 1,548, 143,000 337,500,000 1,210,643,000 414,006,900; 629,823,000 166,820,000 
Mountain..... ; 419,920 67,080 21,530) 2,716,503,000 656,500,000; 2,060,003,000 361,500,000! 1,513,803,000 184,700,000 
Pacific... . a 1,269,010! ~ 259,660 98,167! 7,047,606,000' 1,705,000,000: 5,342,606,000| 1,337,000,uu0\ 3,194,806,000) 810, 8y0, voo 








Table 1I—Distribution of the 1923 Central-Station Power Load in the United States 




















| Fst aadieieall Number 
























































Total Number lof Motors in Manu- 

iof Establishments} Average | Electrical Energy |Estimated Sum of| facturing Plants, 

| (Including Those} Number of Total Value of Sold by Central Central-Station | Mines, on Farms 

Industry Using Central Wage Preducts | Station Companies | _ Customers’ and in Buildings 

| Station Energy) Earners Mannfactured, to Various Maximum Power (Flevators, etc.) 

Jan. 1, 1922 1921 1921 Industries During | Demands all U sing Central- 

** ** ** 1923, Kw.-Hr. 1923, | Station Energy 

\gricultural implements j 2 520 | 71,693 | $311,338,000 73,039,000 | 49,970 5, 364 
Chemicals and allied products (total)... | 10,600 | 400,509 4,813,841,00% 5,121,467,000 1,366,720 96,366 
Rubber and rubber products... . | 663 79,215 614,620,000 524,442,000 246,230 15,236 
Glass and glass products. . | 933 71,037 276,734,006 120,347,000 | 70,880 8,860 
Chemicals... 4,867 82,050 862,117,000 688,325,000 282,670 28,250 
Smelting and refining of metals.. 114 13,215 378,330,000 | 1,050,530,000 | 306,200 7,850 
Artifitial-gas manufacture. . 1,280 34,199 362,840,000 | 156,983,000 50,610 3,740 
MiscelJaneous chemical industries.. | 2,743 120,793 2,319,200,000 | 2,580,840,000 430,130 32,430 
KE lectrical equipment and machinery. 1,333 | 161,204 833,985,000 431,588,000 215,150 50,235 
Food and kindred products.... } 49,503 | 604,108 8,141,787,000 | 1,657,200,000 1,016,270 148,670 
Iron and steel and their products. 14,058 | 959,830 5,289,955,000 3,193,050,000 1,573,210 182,050 
Leather and its products. 4,813 | 280,071 1,544,185,000 242,255,000 170,520 29,780 
Lumber and its products.. 20,273 | 675,069 2,429,513,000 593,170,000 | 356,190 58,900 
Metals and meta! products other than iron or steel 8,065 | 235,170 1,574,943,000 691,248,000 417,710 j 73,000 
Mining (tctal). +281,396 $964,095 £3,103,902,427 2,467,991,000 ,552,950 55,375 
Coel. | 8,816 693,170 1,510,061,707 1,071,700,000 828,750 31,600 
Petroleum and naturel cas +268,508 $93,205 | $931,793,423 151,879,000 73,210 4,226 
Tron ore +406 445,741 | $218,217,905 165,636,000 114,130 3,288 
opeer. +226 $43,717 $181,258,088 389,838,000 114,450 3,300 
Lead and zinc.. +473 $21,884 75,579,346 236,150,000 100,360 2,880 
Gold and silver, lode mines | +799 | +15,436 $58,832,330 | 175,130,000 98,960 2,840 
Gold, placer mines. +132 =| +1,380 | $9,368,561 | 52,985,000 38,650 1,110 
Stone quarries TI,919 | 442,997 | t101,684,930 208,800,000 172,030 5,790 
Phosphate rock +69 | +4,372 $10,300,198 | 5,345,000 4,470 130 
Gypsum. +48 | $2,193 16,805,939 10,528,000 7,940 211 
Paper.. : 827 98,672 4786,707,000 | 811,895,000 363,330 50,500 
Printing... . 24,528 368,400 2,362.040,000 307,200,000 276,320 192,000 
Railroad-snop construction and rerairs. 2,326 418,285 1,267,343,000 648,870,000 370,100 30,450 
Stone and clay and their products. .. 7,363 179,775 741,870,000 1,466,180,000 | 394,790 27,300 
Textiles... 26,039 1,510,876 6,960,928,000 | 1,566,941,000 1,149,270 207,050 
Vehicles for land transportation | 3,590 281,350 2,508,655,000 | 714,693,000 634,060 106,440 
*Miscellaneous. 20,429 | 701,558 4,086,194,000 |~ 3,943,671,000 2,868,100 364,730 
Totals all industrivzs. 477,663 7,910,665 | 46,757,186,427 23,930,458,000 12,794,660 1,678,210 





Includes all domestic heating, mall commercial power and irrigation and pumping load. 
*“Ineludes only manufacturing establis hme snts which reported products over $5,000 in value. 
tAs of January 1, 1920 tFor year 191° 


Table si sliileeliaiihia of the 1923 innate listen Niessen Load in alias New England States 


| | a ; | Fstimated Number 
lof Motors in Manu- 





| Total Number 




















of Establishments Average | Electrical Energy |Estimated Sum of} facturing Plant« 
(Including Those | Number of Total Value of | Sold by Central Central-Station | and Mines and in 
Industry | Using Central- Wage Products Stati.n Companies | Customers’ Buildings 
| Station Energy) | Earners Manufactured to Various Maximum Power (Elevaters, etc 
Jan. 1, 1922 1921 971 | Industries During | Demands During Using Central- 
+ ** | ** 1923, Kw. -Hr. _ 1923. Kw. Station Energ: 
;  asicndeiascitaaitadteoatilet acta a aici ; tical hams sith ineiahcetncaniiamapdiemipesm 
Agricultural imple ments. oct 96 | 1,430 $2,643,000 1? 8,000 | 350 | 40 | 
Chemicals and allied products (total). 767 =! 40,055 341,390,000 132,917,000 | 95,400 6,430 
Rubber and iubber products 127 21,490 | 113,800,000 94,250,000 | 67,500 4,180 . 
Glass and glass products . 6 264 | 1,450,000 417,000 350 40 / 
Chemicals... | 335 4,250 | 48,500,000 12,100,000 | 10,650 1,060 1 
Smelting and refining of metals.. pts 196 | 6,080,000 4,430,000 | 2,830 70 
Artificial-gas manufacture. . 138 | 4,130 47,560,000 10,600,000 | 6,930 520 
Miscellancous chemical industries. | 160 9,725 | 124,000,000 11,120,000 7,140 560 
Electrical ecuipment and machinery. . | 186 27,668 113,683,000 31,800,000 23,400 5,270 
ood and kindred products... 2,950 39,250 | 392,000,000 48,700,000 35,850 3,140 
Iron and steel and their products.. 2,765 108,200 392,500,000 171,700,000 136,500 15,780 4 
Leather and its products 1,368 103,500 514,120,000 74,800,000 59,600 10,480 ' 
umber and its products 2,090 38,450 153,000,000 31,500,000 26,600 4,400 E 
Metals and metal products other than iron or steel} 1,600 113,750 619,929,000 121,200,000 80,700 14,470 f 
Mining (total). . Sa +291 $7,012 $18,212,273 | 36,617,000 33,370 1,110 ‘ 
a Copper.... : +2 +181 £388,310 | 1.897.000 1,670 50 
; Stone quarries } +289 46,831 | t17,823,963 34,720,000 31,700 1,060 f 
Paper.. , 228 30,400 229,100,000 293,000,000 176,400 24,520 
Printing... 1,852 31,870 | 189,500,000 21,600,000 21,000 14,580 t 
Railroad-shop construction and repairs.. . 120 15,560 | 9,940,000 19,450,000 15,350 1,250 4 
Stone and clay and their products. .. 355 4,515 12,960,000 18,100,000 11,280 780 
Textiles... 2,472 403,500 | 1,665,000,000 399,000,000 351,000 63,300 ' 
Vehicles for and transportation... 278 10,480 | 82,930,000 15,680,000 14,470 2,420 
*Miscellaneous.. a 2,220 118,232 | 347,900,000 203,904,000 173,000 30,900 
Total for all industries of New England........ | 19,638 1,093,872 5,084,798, 273 1,620,096,000 1,254,270 200,870 : 





ry *Include 8 all domestic he ating, small commercial power and irrigation and pumping load. 
**Includes only manufacturing establishments which reported products over $5,000 in value. 
tAs of January |, 1920. {}For year 1919. 
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Commission are put into operation. However, a close central-station load, therefore, line losses assume a 


study of the figures 


of generation would tend to indi- 


cate that some of the sections of the country which 
have recently been increasing their load with the great- 
est rapidity are sections in which hydro-electric genera- 


tion is a negligible quantity. 
The three Middle Atlantic 


States produced the 


greatest amount of energy during 1923, being followed 


closely 


by the five East North Central States. 


Both 


of these sections are highly industrial and contain some 


of the largest centers 
To the lay mind the f 
hours 


of American population. 
fact that one million kilowatt- 
generated at the power plant does not result in 


the same amount of energy being delivered to the actual 


consumers is paradoxical. 
nothing to him, 


Line losses mean little or 
and yet 19.3 per cent, or nearly one- 


fifth, of the energy generated by the central stations of 


the country is lost in 


transmission. 


Some companies 


with very long transmission lines report line losses of 


more than 30 per cent. 


In studying the distribution of 


position of considerable importance. The total energy 
lost in transmission during 1923 totaled 9,827,000,000 
kw.-hr., which amount was greater than the total 
amount of energy generated in the West North Central, 
East South Central, West South Central and Mountain 
States combined. Increased e‘ficiency in transmission 
engineering will, of course, tend to cut down the 
energy lost in transmission, but line losses must by all 
laws of force continue to be a large factor in the 
distribution of central-station energy. 

The ultimate consumption of central-station energy 
falls under three classes—that used for lighting and 
small power (domestic, commercial, municipal and in- 
dustrial) ; that used by electric railways (street, inter- 
urban and cross-country), and that used for industrial 
power purposes (manufacturing, mining, pumping and 
heating). In 1923 this ultimate consumption was dis- 
tributed in the following proportions: 11,201,500,000 
kw.-hr., or 27.5 per cent, for light; 5,928,245,000 kw.-hr., 









Table Sicilians of n 1923 Sessa Power ead in the Middle neat Seana 


Industry 





Agricultural implements.. » he ee eee 
emicals and allied products (total). oe 

Rubber and rubber products.. 

Glass and glass products 

Chemicals. . 

Smelting and refining of metals.. 

Artificial-gas manufacture.................... 

Miscellaneous chemical industries........ 
Electrical equipment and machinery... 
Food and quem products...... ; 
Iron and steel and their products. . 
Leather and its products 
Lumber and its products...................... 
Metals and metal products ‘other than iron or steel 
Mining (total) eve 

as wr. 5 areata ae cm 

Petroleum and natural gas.. 

Gypsum.. 

Lead and zine. 

[ron ore. 

Stone quarries 
Paper. 
NS oc ea fo ee ee 
Railroad-shop construction and repairs.. 
Stone and clay and their penne. 
Ne ina wah ich Weber 
Vehicles for land ‘transportation. . 
“Miscellaneous... 

Total for all industries in Middle Atlantic States. 








Total Number | 
of Establishments 


(Including Those 


Using Central 


Station Energy) 


Jan. 1, 1922 


** 


405 
3,349 
209 
346 
1,807 
16 


268 

703 

449 
10,600 
4,750 
1,758 
3,160 
2,915 
197,092 
$3,118 
93,362 
+6 


t6 

721 
+579 
278 
6,810 
450 
1,776 
17,830 


7,516 
160,100 





| 








Estimated Numbe: r 


























of Motors in Manu- 

Electrical Energy, |Estimated Sum of; facturing Plants 

Average Total Value of Sold by Central Central-Station and Mines and in 
Number of Products Station Companies Customers’ Buildings 

Wage Earners} Manufactured to Various Maximum Power (Elevators, etc.) 

1921 1921 Industries During | Demands —s Using Central- 

iad +* 1923, Kw.-hr. 1923, Kw Station Energy 
9,300 $34,750,000 6,180,000 4,820 520 
135,513 1,488,240,000 1,916,473,000 376,550 31,670 
17,650 114,000,000 98,800,000 47,750 2,960 
31,300 132,940,00U 40,000,000 26,800 3,420 
37,670 383,000,000 494,000,000 133,000 13,240 
2,353 72,900,000 58,450,000 23,600 600 
12,340 146,400,000 2,223,000 1,400 100 
34,200 639,000,000 1,223,000,000 144,000 11,350 
61,559 344,415,000 206,000,000 108,200 26,400 
148,800 1,925,000,000 204,000,000 148,800 21,350 
406,500 2,248,400,000 1,282,000 ,000 614,000 71,100 
85,585 507,100,000 59,900,000 36,400 6,400 
54,200 278,200,000 61,500,000 50,000 8,300 
59,410 417,500,000 68,900,000 45,900 7,900 
+331,258 $847,909,421 301,930,000 270,930 9,980 
$302,364 727,058,093 236,000,000 212,000 8, 100 
$9,933 $76,172,855 1,150,000 700 40 
+400 $1,110,463 930,000 830 20 
+2,049 4,539,495 10,950,000 9,820 280 
73,160 goeaeaze 12,000,000 10,930 310 
713,352 f 0,392,289 40,900,000 36,650 1,230 
25,060 11,500,000 230,000,000 113,000 15,720 
128, 850 896,900,000 73,400,000 90,000 62,500 
101,800 307,650,000 120,800,000 74,750 6,280 
54,000 227,000,000 289,000,000 71,000 4,910 
641,500 3,495,800,000 384,000,000 208,500 37,500 
41,050 325,300,000 61,300,000 57,400 9,630 
265,741 1,392,800,000 444,313,000 | 334,000 40,400 
2,550,126 14,948,464,421 5,709,696,000 2,604,250 | 360,560 











products over $5,000 in value. t As of January |, 


*Includes all homme ca hes ating, small commercial 


al power, i irrigation and other pumping load. 
t For year 1919. 


** Includes only ‘manufacturing establishme ents which repor 
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Table V—Distribution of the 1923 Central-Station Power Load in the South Atlantic States 


Total Number 





| 














| 





Electrical Energy, 
Sold by Central 
{ ~e ‘Companies 


1923, Kw.-Hr 


During 


Estimated Sumof 
Central-Station 
Customers’ 
Maximum Power 
eee rome 














840,000 
767,570,000 
1,715,000 
29,950,000 
33,000,000 
20,880,000 
4,025,000 
678,000,000 
3,750,000 
211,200,000 
208,000,000 
22,060,000 
121,300,000 
141,250,000 
372,023,000 
340,500,000 
4,110,000 


1,503,000 
3,810,000 
22,550,000 
131,700,000 
20,040,000 
165,700,000 
93,900,000 
532,500,000 
9,580,000 
594,142,000 


3,395,555,000 


| 
| 





s 340 
132,700 
870 
16,450 
29,500 
5,950 
1,230 
98,700 
1,670 
111,300 
109,500 
17,950 
36,770 
54,700 
329,760 
302,500 
2,040 


950 
3,340 
20,930 
32,180 
19,800 
78,200 
36,200 
467,700 
8,980 
379.300 
1,839,050 


(e levators, 


, 


Estimated Number 
of Motors in Manu- 
facturing Plan‘s 
and Mines and in 


Buildings 

etc.) 
Using Central- 
tation Energy 


260 
11,490 
50 
2,030 
23940 
150 





710 
4,470 
13,740 
6,390 
2,500 
84,300 
1,520 
46,320 
232,000 








of, Establishments 
ine iding Those| Average Total Value of 
Industry |-< Jsing. Central- | Number of Products 
St ee Energy) |Wage E rners| Manufactured 
ay Jan 11922 | 192 
#% #x 
Agricultural implements. 220 1,360 $6,090,000 
Chemicals and allie’l products (total). . 1,357 42,669 344,400,000 
Rubber and rubber products.. : ey 20 2,190 19,200,000 , 
Glass and glass products ; vie dave 233 12,950 58,450,000 
Chemicals ’ So i Ps : 370 | 6,133 53,400,000 
Smelting and refining of metals........ ... 04. ¢ a 753 15,100,000 
Artificial-gas manufacture... .. eae 141 | 2,313 23,900,000 
Miscellaneous chemical industries.. ae hoe 586 | 18,330 | 174,350,000 
Electrical equipment and machinery.... ..... : 28 | 821 | 3, 300. 000 
Food and kindred products Sg ea 3,000 | 37,600 | , 360. 000,000 
Iron and steel and their products. . 750 55,000 235,800,000 
Leather and its products. 192 10,120. | 66,700,000 
Lumber and its products 4,020 123,400 | 331,300,000 
Metals and metal products other than iron or ste ~ell 245 3,280 | 28,000,000 
Mining (total) ; $30,286 |. +126,307 345,846,949 
Coal. T1,515 | $104,820° | 227,024,518 
be troleum ard natural gas...... ; etal 728,508 | | +12,302- | 99,518,304 
Ircn ore. ; “A bp va +38. | T1,015 | $1,703,143 
Gypsum : ecu aie ores Wine ee 2 T154 | £464,408 
Phosphate rock........... Sioa +42 ; 25 5e9. | 16,884,930 
Stone quarries...... oa Ve? ee T181 75,467 | $10,251,646 
Paper.. ase Ae é 47° | 6,440 46,100,000 
NC Bre Ree Crd, 5 Cane bictu oe Ga had s Gee's ate oe 1,790 22,740 : | 126,700,000 
Railroad-shop construction and repairs.......... 223 41,800 39,770,000 
Stone and clay and their products... —— 817 | 16,230 | 52,550,000 
Textiles. aa 1,630 | 214,900 | 753,500,000 
Vehicles for land transportation... 197 | 3,860 33,555,000 
*Miscellaneous. 1,707 66,529 392,500,000 
Total for all industries in South Atlantic States.| 46,509 773,056 3,166,111,949 
* Includes all domestic heating, small commercial power : and i irrigation and pumping lend. 


products over $5,000 in value. Tf As of January |, 1920. 


t For year 1919. 


or 14.4 per cent, for railways, and 23,930,458,000 kw.-hr., 


or 58.1 per cent, for power purposes. The prop 
ancing of these three loads is the problem of 


er bal- 
every 


central-station generating and distributing company. 


LIGHTING FURNISHES 62.4 PER CENT OF 
GROSS REVENUE CUSTOMERS 


The lighting load, while less than half of the 
load, is the real revenue-producing load of the c 
station industry. 
of the gross revenue received from light and 
customers, not including electric railways, 
lighting customers, although, 


was 
as indicated above, only 


power 
entral- 


In 1923 approximately 62.4 per cent 


power 
from 


27.5 per cent of the total energy sold was consumed for 


lighting purposes. 


The number of lighting customers 
is twenty-six times that of the number of power cus- 
tomers, and the cost of distributing the lighting load is 
very much greater per kilowatt-hour sold than the cost 
of delivering the bulk energy to the industrial cus- 
tomer, all of which accounts for the greater revenue 


from less energy sold. 


thought. 


The amount of energy sold by central stations to 
electric railways is very much larger than generally 
it was a little over one-half the 
lighting consumption and 14.4 per cent of the total 
In the East North Central States the 
electric railway consumption of central-station energy 
is 77.3 per cent of that consumed for lighting purposes 


consumption. 


In 1923 





** eke only mé anufac turihg establichme snts which reported 


Table VI—Distribution of the 1923 Central-Station Power Load in the East North Central States 





Total Number 
of Establishments 
(Including Those 


Average 


Number of | 


Total Value of 








Industry Using Central- | Wage Products 
Station Fnergy) Earners Manufactured 
Jan. 1, 1922 1921 2 
x¥ ** xx 
a ricultural implements 1,120 52,150 ~ $237, 100, 000 
‘hemicals and allied products (total) 2203... | 105,301 1,073,084,000 
Rubber and rubber products. 217 31,860 | 318,000,000 
Glass and glass products | 233 20,100 60,034,000 
Chemicals. . | 1,155 21,550 245,150,000 
Smelting and refining of metals.. 24 2,093 32,250,000 
Artificial-gas manufacture 291 8,358 76,650,000 
Miscellaneous chemical industries.. 433 21,340 341,000,000 
Flectrical equipment and machinery...... 470 64,006 337,365,000 
Food and kindred preducts | 10,700 157,250 2,088, 400,000 
Tron and steel and their products | 4,220 288;000 1,911,000,000 
| eather and its preducts } 744 49,200 271,000,000 
'«mber and its pri ducts 2,790 72,100 370,300,000 
Metals and metal products other than ir n cr steel 2,390 50,300 410,500,000 
Mining (total). .......0... ee eae +59, 149 +188, 190 474,003,783 
Sh Sek ee be eaadeN secant oss +1,728 7140, 365 266,111,037 
Copper.... +28 +12,235 34,476;336 
Petroleum and natural gas.... | 756,919 t8,279 179,365 860 
Gypsum... I +6 7466 $1,393,224 
Lead and zinc.... +40 T1353 14,438,207 
OS Se ee +108 +17,305 164,733!564 
Stne curries heat 3 +320 +8:223 $23,485,555 
Paper:. ie teen io: tA 225 29,910* .| 245, otanD 
Printing.. bat 5,720 94,050 ~|' 626, 00,000 
Railroad- shop construction ‘ and repairs.. ; 625 111,000* | . 509,750°000 
Stone and clay and their products... 2,112 56, 200 231,460,000 
Textiles... 2,420 145,000‘ 673,500,000 
Vehicles for land transportation... 1,228 204,900 . |: 1,789,800,000 
*Mistellaneous. . 4,988 223,794 1,141,700,000 
Total for. all industries in. East North Central 

States.. 101,254 1,891,351 12;389,962,783 

*Includes all domestic heating, small commercial power, irrigation, and pumping load. 


ucts over $5,000 in value. tAs of January 1, 1920. 


t For year 1919 





Electrical Energy 
Sold by Central- 


| Station Companies 


| 


\Estimated Sum of 


Customers’ 
Maximum Power 


Estimated Numbe™ 
of Motors in Manu™ 
facturing Plants 
| Central- Station | and Mines and in 


Buildings 


(Elevators, etc.) 





During 1923, }Demands During Using Central- 

Kw.-Hr. | 1923, Kw. Station Energy 
48, 400, 000 31,200 3,340 
761,580,000 286,400 21,640 
290,500,000 114,700 7,110 
35,220,000 19,230 2,380 
78,400,000 57,240 5,700 
68,700,000 19,600 510 
17,960,000 5,830 | 430 
270,800,000 69,800 | 5,510 
162,200,000 69,900 15,580 
296,800,000 180,800 25,880 
1,208,000,000 527,600 61,000 
40,800,000 27,060 | 4,760 
98,800°000 69,100 | 10,870 
349,000,000 232,000 40,470 
383,865,000 246,300 8,500 
176,300,000 129,000 | 4,920 
80,400,000 25,300 | 730 
675,000 340 20 
2,620,000 1,910 50 
4,750,000 1,490 40 
65,900,000 48,100 1,390 
53,220,000 40,240 1,350 
91,800,000 | 25,200 3,500 
77,500,000. | 62,500 43,500 
146,800,000 82,400 6,750 
465,000,000 82,000 5,680 
69,200,000 50,500 | 9,080 
560,000,000 502,000 84,180 
701,507,000 495,000 59,800 
5,461,252,000 2,970,040 404,530 











** Includes only manufacturing establishments which reported prod- 
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and more than one-third of the industrial consumption. 

The bulk of energy sold by central stations is for 
industrial power purposes. This is the load which has 
made the central station one of the great economic 
factors of the nation—one of which the importance and 
influence is increasing every year. In 1923 a total of 
23,930,458,000 kw.-hr. of central-station electrical en- 
ergy was consumed for power purposes. In addition to 
this, it is estimated that approximately fifteen billion 
kilowatt-hours of energy generated in private plants 
was also consumed for power purposes. The three in- 
tensely industrial Middle Atlantic States consumed 
3,345,000,000 kw.-hr. of central-station energy for 
power purposes, followed by the East North Central 
States with 2,615,000,000 kw.-hr., these figures being 
for the year 1923. In every section of the country, 
however, the amount of energy consumed for power pur- 
poses is from one and one-half to four and one-half 
times that consumed for lighting. 

The accompanying tables give the distribution of the 
central-station load among the primary industries in 
each of the nine sections of the country. These data 
are based upon a careful study of distribution reports 
submitted by a large number of the electric light and 
power companies of the country, and while not advanced 
as absolutely accurate, yet are believed to depict very 
closely the present segregation of the central-station 
load. Every statistical source of authority has been 
drawn upon to arrive at as correct a picture as possible 
of central-station industrial activity. 

Lack of space prohibits a detailed discussion and in- 
terpretation of the various items for each section of 
the country. Within the tables, however, will be found 
much food for thought and detailed analysis by those 
interested in central-station operations in some specific 
section of the country. One or two outstanding points 
are, however, of special interest to the industry at 
large. 

The two leading industries in the consumption of 
central-station energy are the iron and steel industry 








Total Number 

of Establishments} 
Using Central- Wage 

Stat.on Energy) 
Jan. 1, 1922 


** 


Industry 


Agricultural implements.. 334 
Chemicals and allied products (total). . 5 964 
Rubber and rubber products.. nies in 39 
Glass and glass soalioah 21 
Chemicals +a 487 
Smelting and refining of metals.. 8 
Artificial-gas manufacture. 192 
Miscellaneous chemical industries.. 217 
Electrical equipment and machinery... 77 
Food and kindred products coe ,360 
Iron and steel and their products. ite 500 
Leather and its products ‘ 323 
Lumber and its products. . 1,257 
Metals and metal products other than iron or steel] 295 
Mining (total 14,775 
Coal t641 
Copper. . . +3 
Petroleum and natural gas... . tS 113,628 
Gold and silver, lode mines... adenine T6 
Gypsum 5 wie bee ix T10 
Lead QO BING... 6.004% +138 
Iron ore T151 
Stone quarries ot ae Si lin T198 
Paper. ; ‘ 17 
Printing oe 3,365 
Railroad-shop construction and repairs... 335 
Stone and clay and their products. .. 840 
Textiles ; 567 
Vehicles for land transportation. . ‘ 302 
*Miscellaneous.. a a 1,583 
Total for all industries in West North Central 
States. 





30,894 
| 


Table VilI—Distribution of the 1923 Central-Station Power Load in the West North Central States 


Average 
(Including Those} Number of 


Earners 


418,421 


VoL. 85, No. 1 


and the miscellaneous chemicals industry. In 1923 the 
iron and steel industry consumed more than three billion 
kilowatt-hours of energy and the miscellaneous chemi- 
cals industry consumed over two and a half billion 
kilowatt-hours. Under the term “iron and steel in- 
dustry” are included all its branches—the great steel 


FIG. 2—THE BIG TEN IN THE CONSUMPTION 
OF CENTRAL STATION ENERGY 
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plants which manufacture pig iron and steel from the 
ore to the plants which manufacture all kinds of iron 
and steel products. Under “miscellaneous chemicals 
industry” is included, among others, that great branch 
known as the “electrochemical industry.” Both of these 
groups of industries are extensive users of electrical 
energy for heating and electrochemical purposes in ad- 
dition to the universal use of energy for the propulsion 
of motors. What proportion of the great amount of 
energy consumed by these two industries is used for 
heating and in electrochemical processes is not known, 
but it is undoubtedly very large, especially in the mis- 
cellaneous chemicals industry. And yet, notwithstand- 
ing the immense consumption of central-station energy 
at present, both of these industries offer extensive fields 








Estimated Number 
of Motors in Mann- 
facturing Plants 

and Mines in 

Buildings 

(Elevators, ete.) 
Using Central- 
Mation Energy 


Electrical Energy, |Estimated Sum of 
Sold by Central Central-Station 
Station Companies Customers’ 
to Various Maximum Power 
| Industries During | Demands During 
1923, Kw.-Hr. 1923, Kw. 


| Total Value of 
Products 
Manfifactured 


3,820 | 410 
73,520 | 5,070 
10,370 640 

3,480 430 
13,400 1,350 
18,700 490 

2,420 180 
25,150 1,980 

6,090 

215,200 
35,750 
16,970 
22,950 

1,390 

119,960 
28,500 

1,710 

5,050 


1,760 50 
23,370 670 
44,720 1,290 
14,850 500 

6,730 940 
37,400 26,000 
36,720 3,010 
55,250 3,820 

3,780 680 
21,200 3,580 

204,100 24,700 


860,830 | 115,570 


5,960,000 | 

223,510,000 | 
26,350,000 
6,400,000 
18,500,000 
66,000,000 
8,260,000 
98,000,000 
14,220,000 
352,000,000 
62,150,000 
25,750,000 
32,950,000 
4,220,000 
213,660,000 
39,320,000 
5,470,000 
10,200,000 


2,420,000 
74,800,000 
61,650,000 
19,800,000 
24,800,000 
46,700,000 
65,900,000 

209,000,000 

5,220,000 

28,060,000 
283,599,000 


1,597,699,000 


$15,890,000 
274,990,000 
26,870,000 
5,100,000 
62,300,000 
22'250.000 
29'670,000 
128'800,000 
21,182,000 
1,836.000,000 
72'600,000 
138'000000 
138,700,000 
40,100,000 
277.279;356 
$46,686,934 
$388,310 
$68,529,535 
$2,008,153 
$1'583,085 
$22'885,619 
t128'681,122 
$6,516,558 
21'987,000 
205/300,000 
141,700,000 
85,800,000 
119'000.000 
118,650,000 
310,100,000 


3,817,278, 356 





*Includes all domestic heating. small commercial power, irrigation, and other pumping load. **Includes only manufacturing establishments which reported prod 
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1 Table VIlI—Distribution of the 1923 Central-Statio n Power Load in the East South Central States 
Estimated Number 
L Total Number of Motors in Manu- 
. of Establishments} Average Electrical Energy |Estimated Sum of| facturing Plants 
; (Including Those} Number of | Total Value of Sold by | Central-Station | and Mines and in 
l Using Central- Wage Products Central-Station Customers’ Buildings 
Industry Station Energy) Earners Manufactured Companies Maximum Power | (Elevators, etc.) 
Jan. !, 1922 1921 1921 During Demands During Using Central- 
** ** *% 1923, Kw.-Hr. 1923, Kw Station Energy 
Agricultural implements.. 88 1,783 $3,917,000 2,740,000 1,770 190 
. Chemicals and allied products (total). 410 7,452 95,370,000 104,698,000 38,710 2,980 
: Glass and glass products......... 3 132 730,000 208,000 110 10 
5 CONN Me EE tes 56 6'w 0 56 Sienna 182 2,717 22,380,000 7,390,000 5,400 540 
Smelting and refining of metals......... 3 392 12,150,000 12,370,000 3,540 90 
Artificial-gas manufacture.. de ck Hata date 54 543 5,960,000 3,490,000 1,060 80 
Miscellaneous chemical industries.. 168 3,668 54,150,000 81,240,000 28,600 2,260 
Electrical equipment and machinery. . 14 505 2,051,000 9,000 340 80 
Food and kindred products. 1,430 15,878 149,007,000 63,650,000 18,420 2,640 
— and steel and their products.. 580 32,000 202,500,000 117,700,000 66,800 7,730 
Leather and its products. 85 3,260 17,524,000 3,940,000 2,610 440 
T.umber and its products. . 2,545 93,400 239,000,000 18,100,000 12,670 2,100 
Metals and metal products. other thaniron or steel 81 75 10,600,000 3,270,000 1,050 180 
Mining oan. Vick eae oa oes ul Ms +7,054 $87,176 176,233,365 175,546,000 77,850 2,780 
IS siclu gat awe cn Kk AGd SE ws ie: t1,129 +72,505 $130,084,550 137,300,000 59,500 2,260 
Copper RR a el Ra Se ne Sel on X cece A OH +3 +182 $388,310 1,568,000 1,140 30 
Petroleum and natural gas................. t5,710 +2,120 pe KUT UES eer ee eee “tie ddvenas 
EN agg 5 dak Ruld's ware seman ced +24 +1,786 $3,345,713 1,118,000 820 20 
OS rere: ray ee +2 7684 11,513,166 3,950,000 2,880 90 
ue Rr ee <r sates aes +72 $7,309 $13,120,878 23,830,000 8,450 240 
no 6 oc voi aca cen cnsaues t114 $2,590 4,436,850 7,780,000 5,060 140 
PODOR sik vases Secseveesereewrsnereenccems 572 3,880,000 4,845,000 1,180 160 
| RS ee a 78! 9,825 52,150,000 8,460,000 6,830 4,750 
Railroad- shop construction and repairs. 108 29,000 19,900,000 22,280,000 12,500 1,020 
Stone and clay and their anaes so 457 9,740 30,600,000 48, 3C.0,000 10,160 700 
Textiles. . 367 47,300 143,900,000 148,000,000 46,600 8,380 
Vehicles for land transportation. 126 3,718 24,050,000 7,385,000 5,640 940 
*Miscellaneous. 628 21,075 140,900,000 78,035,000 54,850 6,630 
Total for all industries in East South Central 
cusses capestaue ; ; oan 14,758 363,434 1,312,582,365 807,728,000 357,980 41,700 





*Includes all domestic heating, small commercial power, irrigation and other pumping load. 
tAs of January 1, 1920. 


products over $5,000 in value. 


tFor year 1919. 


In both industries are to 





**Includes only manufacturing establishments which reported 


for central-station growth. 
be found a large development of the private generating 
plant, an attractive field for the central station, and in 
both will be found new processes of manufacture which 
will call for greater and greater amounts of energy. 
Probably, with the exception of the smelting and refin- 
ing industry, no two industries of the country are more 
pregnant with possibilities for future central-station 
industrial load growth. 

One of the chief problems of central-station distribu- 


Each company is giving careful study to the diversified 
loads of its territory, paying special attention to those 
loads which will tend to level its load curve. The com- 
parison of the kilowatt-hour consumption and the power 
demands of the various industries itemized in the ac- 
companying tables will give a general idea of the load 
possibilities for the country as a whole. In the end 
the crux of central-station operation is the revenue 
which is received from the consumer, and revenue is 
dependent absolutely on the number of kilowatt-hours 


tion is that of efficient load building. The ideal load, 


other factors being equal, 


constant throughout twenty-four hours of the day. 


is, of course, one which is 


The 


nearer the distribution engineer can come to this ideal, 




















the greater is the operating efficiency of his company. 


sold. 


plant. 


Industries such as the electrochemical, the opera- 
tions of which extend over the entire twenty-four hours 
of the day, are large users of energy without dispro- 
portionately increasing the demand on the generating 
The smelting and the iron and steel industries 

















Table IX—Distribution of the 1923 Central-Station Power Load in the West South Central States 


Estimated Number 
Total Number of Motors in Manu- 
of Establishments} Average Electrical Energy, |Estimated Sum of} facturing Plants 
(Including Those} Number of | Total Value of Sold by Central-Station and Mines and 
Using Central- Wage Products Central-Station Customers’ in Buildings 

Industry Station Energy) Earners Manufactured — anies Maximum Power] (Elevators, ete.) 

Jan. 1, 1922 1921 192 During Demands During Using Central- 

** ** ** 1923, Kw.-Hr. | 1923, Kw. Station Energy 
Chemicals and allied products (total) 555 * 271, 0,517,000 257,894,000 74,090 3,466 
Rubber and rubber products. 15 693 | 6,270,000 242,000 100 6 
Glass and glass products 65 2,285 12,180,000 1,627,000 890 110 
Chemicals. 154 1,298 *12,467,000 5,210,000 3,800 380 
Smelting and refining of metals.. 17 2,552 79,000,000 163,800,000 46,650 1,190 
Artificial-gas manufacture 36 783 5,100,000 4,715,000 1,450 110 
Miscellaneous chemical industr.es.. | 268 15,660 505, 500,000 82,300,000 21,200 1,670 
Electrical equipment and machinery... 9 138 680,000 157,000 70 10 
Food - kindred products. . s 11,100 30,000 386,000,000 81,100,000 49,400 7,100 
Iron and steel and their products 59 2,370 | 8,930,000 5,480,000 3,160 370 
Leather and its products. 78 1,105 | 6,140,000 1,205,000 800 130 
Lumber and its products... 1,719 116,400 | 328,600,000 17,220,000 12,050 2,000 
Metals and metal products other than iron or steel 82 590 9,523,000 -696,000 220 40 
Mining (total). . $60,087 $59,535 472,177,815 104,760,000 43,350 1,550 
Coal. | +264 $12,538 $24,091,691 18,580,000 13,550 520 
Petroleum and natural ga 59,610 139,636 $423,472,731 14,820,000 4,670 270 
Lead and zine. +134 $5,281 “+18, 994,321 62,850,000 19,800 560 
Stone quarries | 65 1,144 12,826,655 4,430,000 3,360 150 
Gok and silver, lode mines... +6 +723 $2,008, 153 3,030,000 1,260 30 
>, Gypsum.. e T8 7213} $784,264 1,050,000 710 20 
-aper. 8 1,000 6,800,000 9,170,000 2,510 340 
p rinting.. > 1,397 13,330 73,570,000 11,000,000 8,870 6,150 
Railro ad-shop construction and repairs... 186 23,500 | 24,870,000 27,270,000 15,300 1,250 
Stone and clay and their products. . 360 6,175 | 23,570,000 49,400,000 13,200 910 
Textiles. 116 9,346 | 28,760,000 11,140,000 8,130 1,470 
Vehiclés for land transportation. . 112 2,782 | 44,100,000 3,085,000 | 2,360 390 
*Miscellaneous 7 3,159 126,050,000 50,246,000 | 35,350 4,280 
Total for West South Central States. 75,875 292,701 2,160,287,815 629,823,000 268,860 29,456 








products over $5,000 in value. TAs of January 1, 1920. 





tFor year 1919. 





*Includes all domestic hes ating, small commercis al power, irrigation and other pumping load. 


**I ncludes only manufacturing anteiiialonante which reported 
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Table X—Distribution of the 1923 Central-Station Power Load in the Mountain States 





Industry 





Agricultural implements... . 
Chemicals and allied products (total) 
Rubber and rubber products. 
Chemicals... . 
Smelting and re fining of metals.. 
Artificial-gas manufacture .. 5... ....... 
Miscellaneous chemical industries.............. 
Electrical equipment and machinery. . 
Food and kindred products. . 
Iron and steel and their products.. 
Leather and its products 
Lumber and its products... 
Metals and metal products other than iron or steel 
Mining (total) fan Re 
Coal. 
Petroleum and naturnl gas.... 
Lead and zinc.. 
Iron ore.. 
Stone quarries 
Gold and silver, lode mines... 
Gypsum 
Copper.... 
Gold, placer mines... . 
Fcondbate rock. 
Printing. Jick 
Railroad-shop construction and repairs........ 
Stone and clay and their preducts... 
Textiles. . 
Vehicles for land transportation. .. 
*Miscellaneous. 
Total for Mountain States 


* Includes all domestic heatin~, 
products over $5,000 in value. 





are also industries of this type, but the iron and steel 
industry, when considered nationally, embraces so many 
branches in which large motors operated intermittently 
are included that the kilowatt-hour consumption per 
Taken in the districts of large 
steel plants, this type of consumer is, of course, much 


kilowatt demand is low. 


to be desired. 


On account of the utter lack of statistics for the 
it is almost impossible to look into the future 
and foretell central-station distribution. 
tended study of past census data as thev relate to the 


past years, 


of Establishments 


+ As of January |, 


Total Number 
of Establishments 
(Including Those 

Using Central- 
en Energy) 


Jan. 1, 1922 


302 
6,695 


1920. 


Total Number 





A more ex- 


Average 
Number of 
Wage 
Earners 


1921 
** 


3,940 
1,300 
930 

69 
156,992 








Average 


| (Including Those| Number of 


Industry 


Agricultural implements... 

Chemicals and allicd products (total). . 
Rubber and rubber products. 
Glass and glass prodicts 
Chemicals 
Smelting and reiining of metals.. 
Artificial-gas manufacture 
Miseellancous chemical industries.. 

Flectrical equipment and machiner: 

Food and kindred products... 

Iron and steel and their products. 

leather ¢ and its products 

Lumber and its products.................... 

Metals and metal products ot er then iron or steel 

Mining (total . 
Coal 
Petroleum and natural gas.... 

Lead and zine 

Iron Ore 

Stone quarries 

Gold and silver, lode nm: acs .. 
Cypsum 


G Gok f* fi. . = ‘rT mines. 


sien r 
P rinting.. tone ee 
Railroad- -shop construction and repairs........... 
Stone and clay and their products... 
rextiles. 
Vehicles for land tr ansportation. 
Farm power, irrigation pumping, etc. 
*Miscellaneous. 

Total for Pacific States 


* Includes all de omestic heating, small commercial 


1920. 


oroducts over $5,000in value 7 As of January I, 


Using Central 


Station Energy) | 


Jan. 1, 1922 
dk 


250 
638 
31 
26 
322 


348 


"1,478 
21.940 








small commercial power, irrigation and other pumping load. 
t For year 1919. 


| 








Total Value of 
Products 
Manufactured 


** 





237,750,000 
3,330,000 
6,620,000 

120,350,000 
7,050,000 

100,400,000 

397,000 

266,300,000 
7,925,000 
3,131,000 

61,063,000 
10,600,000 
296,022,715 
$78,218,698 
$22,371,577 

120,813,610 

1,136,362 
3,163,228 
3,582,488 
1,274,429 
4,309,018 
1,083,750 

169,555 

38, 300,000 
188,900,000 
18,530,000 
5,468,000 
14,470,000 
244,000 
1,149,303,715 


t 
t 
t4 
“t 
ti2 
t 








Total Value of 


$203,000 


for past years 


1923, Kw.-Hr. 


Electrical Energy, 
Sold by Central 
Station Companies | 


During 


61,000 
588,250,000 
2,685,000 
5,475,000 
557,700,000 
2,310,000 
20,080,000 
142,000 
53,750,000 
6,220,000 
580,000 
11,500,000 
122,000 
495,878,000 
90,500,000 
224,000 
64,700,000 
315,000 
5,030,000 
100,700,000 
1,807,000 
227,800,000 
4,385,000 
417,000 
8,300,000 
18,570,000 
56,480,000 
651,000 
5,123,000 
268,176,000 
1,513,803,000 


Electrical Energy, 
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Maximum Power 
Demands panes 


1923, Kw 


40 
168,640 
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Estimated Number 
of Motors in Manu- 
facturing Plants 
and Mines and in 

Buildings 
(Elevators, etc.) 
Usin Central- 
Station Energy 


4 

4,990 e 

60 B 
490 
4,030 
20 
390 
5 
7,790 


54,342 





**Includes only manufacturing establishments which reported 


horsepower of motors in industrial plants run by cen- 
tral-station energy and a study of the present electrical 
saturation of the various industries may give a basis 
for looking into the future. 


Data such as are given 


Estimated Sum of| 
Central-Sts ation 











Wage Products Sold by Central Customers’ 
Earners Manufactured | Station Companies |Maximum Power 
1921 192 | During | Demands During 
** *e | 1923, Kw.-Hr. 1923, Kw. 
2, 430 | $10,745,000 8,730,000 | 5,630 
13,760 | 338,100,000 | 368,575,000 120,710 
1,445 13,150,000 | 9,900,000 3,880 
1,163 5°850,000 | 6,525,000 3570 
2,432 28,300,000 34,250,000 25,600 
588 18,250,000 98,200,000 27,730 
2,182 20,550,000 103,400,000 29,630 
5,950 252,000,000 116,300,000 30,300 
1,874 10,912,000 12,540,000 5,420 
57,350 739,080,000 346,000,000 222,000 
50,500 | 209,300,000 131,800,000 76,300 
3,445 | 20,470,000 13,220,000 8,740 
122,600 529,350,000 200,300,000 119,200 
3,120 28,200,000 2,590,000 1,670 
130,514 $196,216,750 383,712,000 199,650 
+4,466 “+10, 786,186 33,200,000 22,450 
112,344 139,018,663 120,700,000 60,300 
+723 $2,394,928 14,150,000 6,130 
+80 | $206,610 44,000 30 
1,158 [2,788,146 20,370,000 15,420 
3,753 | 11,233,536 71,400,000 40,400 
+50 196,066 648,000 470 
+6,787 $21,207,804 74,600,000 19,000 
T1,153 18,284,811 48,600,000 35,450 
2,900 22,340,000 26,580,000 6,130 
23,660 | 153,620,000 40,200,000 24,800 
23,800 24,863,000 62,100,000 42,250 
9,575 | 59,400,000 237,000,000 93,300 
17,830 76,000,000 17,230,000 12,580 
6,115 75,800,000 24,480,000 18,100 
520,000,000 427,000 
1,239 234,000,000 799,749,000 555,500 
370,712 2,728,396,750 3,194,806,000 1,938,980 





ower and pumping load, except irrigation. 
t For year 1919, 








Table XI—Distribution of the 1923 Central-Station Power Load in the Pacific States 





** Includes only manufacturing establishments 4 siibd reported 


in the accompanying tables, however, are not available 
with the exception of 1920, for which 
the ELECTRICAL WORLD presented data in the issue of 
January 6, 1923. The industry will expand materially, 
of course, during the next few years, and the load dis- 
tribution of 1930 will undoubtedly be relatively dif- 
ferent from that of 1923. 
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600 
8,630 
230 
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2,550 
720 
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58,800 
67,050 
239,182 
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A Prominent Central-Station Executive 
Emphasizes the Importance of 


Understanding the Public 


By M. S. Sloan 


President Brooklyn Edison Company 


INCE the electric utilities have been 
giving an unfortunately belated at- 
‘ tention to the creation of sound, 
friendly relations with the public we have 
all heard a great deal about the necessity 
of fostering an understanding of our in- 
dustry by the public. That is vastly im- 
portant to the success of our endeavor. I[ 
believe it is even more important that there 
be fostered within our industry an under- 
standing of the public. 

Until we of the electrical industry under- 
stand better than we now do this great body 
of individuals which we too often lump 
together in the term “the public” we are 
likely to muddle our attempts to win under- 
standing for our industry. Understanding 
must be reciprocal if it is to get anywhere. 
We are more concerned with the establish- 
ment of this reciprocal understanding than 
the general public is. It behooves us of 
the industry, particularly chief executives 
and boards of directors—the people who 
are directly charged with the duty of formu- 
lating policies for the companies they 
represent—to get down to rock bottom, to 
study and solve this problem just as all the 
technical and financial problems which 
have beset us have been solved. 

It has been my experience that the utili- 
ties think too much of “the public” and too 
little of the human beings who compose 
the public. Psychologists tell us that there 
is such a thing as “mass psychology” which 
differs from the psychology of the indi- 
vidual; but I believe the lack of under- 
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standing, the indifference, the antagonism 
which confront the utilities are not a mani- 
festation of mass spirit. I believe they are 
merely the sum total of the feeling of the 
individual human beings toward the utilities. 
I believe, further, that to break down this 
feeling we of the utilities must convince 
individuals—naturally, individuals in very 
large numbers—that we also are human 
and are endeavoring honestly and sincerely 
to live and do business on a basis in which 
human obligations have an important part. 

That is the keynote of my platform for 
sound public relations for the industry and 
for the companies which compose it. The 
first move toward this establishment of 
reciprocal understanding and accompany- 
ing friendship must always be ours. The 
methods and technique employed must de- 
pend on the company and its circumstances, 
but, if it’s necessary to prove we’re human, 
let’s prove it! Let us do whatever is neces- 
sary to prove it. Let us get away from the 
red-tape and _brass-grill-in-front-of-the- 
desk methods. Let us put the emphasis on 
“Public Service” rather than on the “Cor- 
poration” in our designation. Let us pay 
more attention to the spirit of the trans- 
action than the letter. Let us consider more 
the earning of public approval than the earn- 
ing of dollars. If we earn that approval, 
the dividends will be earned none the less 
surely. 

This isn’t altruism. It’s plain business 
sense—though that in itself may resemble 
altruism more frequently than we suspect. 
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Progress 


in Hydro-Electric 


Development 


ITH the possible exception 
of the continued work at 
Muscle Shoals and on the 
Pacific Coast and some important 
Canadian developments, there has 
been no outstanding development in 
the hydro-electric field during 1924. 
Most of the work has concerned 
small projects, many instances of 
which can be seen in almost any 
part of the country. Complete auto- 
matic generating stations have grown 
in favor, and in design the adoption 
of higher specific speeds for turbine 
runners Has resulted in a reduction 
in size and cost of generating ma- 
chinery and in the space occupied. 
The two views at the top of the 
page show the interiors of the 
Mountain Island plant of the Southern 
Power Company and of the Davis 
Bridge project of the New England 
Power Company respectively. The 
two views at the bottom show the 
exterior of these plants, but in re- 
verse order. The Moccasin Creek 
plant of the Hetch Hetchy project, 
having four 20,000-kva. units, is 
shown in the center. 
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SKYLINE OF NEW YORK CITY—A TRIUMPH IN ELECTRICAL ILLUMINATION 


Potential Field of the Industry 


More than 90 per Cent of the Population in Cities, Towns and Villages 
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Are Now Served by Central Station Systems—-Growth 
of the Industry Will Continue 


TUDENTS of the industry are intensely inter- 
ested in the future of the central station. There 


been a primary industry 
which has exhibited such a constantly accelerated 
growth as the electric light and power industry. 
True, industries have risen over night to great power 
and influence, but such advances have been the result of 
some temporary need or emergency. With the passing 
of the emergency, these industries have dwindled to small 
proportions or entirely disappeared. The growth of the 
electric light and power industry is, however, of an 
entirely different nature. Slow in its beginning, 
the central station has risen to its present high position 
by reason of the service it has rendered and is rendering 
to humanity and of the wise policies of public good will 
which it has constantly maintained. 

In studying the future operations of an industry two 
basic principles must be kept in mind. First, the value 
of the industry to humanity—in the home, in industry 
in general and in civic life—and, second, the degree of 
saturation of its field which that industry has accom- 
plished. The place of the electric light and power 
industry in the present economic life of America is un- 
questioned—it is now as essential to American life as 
the newspaper, if not more so. The question remains, 
therefore, of the present saturation and the probable 
new uses to which electrical energy will be put. 


has, perhaps, never 








A NATION-WIDE VIEWPOINT ESSENTIAL 


To those living in the metropolitan areas. it would 
appear as if the central station had practically covered 
its field of operations and as if its future growth must 
depend very largely upon new construction for increased 
domestic consumption and upon growth in general in- 
dustry for increased power consumption. This view, 
however, is distorted by the fact that the concentrated 


areas have naturally been the ones which the central 
station has developed to the greatest extent. When 
the nation is viewed as a whole or by state units, the 
fertile field which extends before the industry is made 
apparent. Such a national view of present and future 
central-station operations is to be gained from the 
accompanying tabulations showing the number and 
population of the cities, towns and villages in the 
United States served and not served at the present time 
by central-station systems. These data are based upon 
the “McGraw Central Station Directory” and the 
United States “Official Postal Guide” for 1924. Only 
such communities are included as are of enough im- 
portance to have a post office or city postal service. 
There are approximately 132,000 named communities 
in the country, but about eighty thousand of these are 
of no real importance, being for the most part merely 
crossroad communities with a few buildings and in no 
sense urban in character. The study shows that there 
are 53,287 cities, towns and villages in the country 
which have post offices or have city postal service. Of 
this number 16,642 are served by central-station lines 
and 36,645 are without electric service. There are; no 
towns above 5,000 population not served by central sta- 
tions. The tabulation shows sixty-two towns. of a 
population between 2,501 and. 5,000 not reached’ by 
central-station systems; but itis believed probable that 
some of these are served, having either not been so 
reported or being served as a part of an. adjoining 
town without being specifically mentioned. . Thére are 
only 4,104 villages with a population under 250 which 
are served, and 28,644 villages of this class do not have 
electric service. There are thousands of towns of less 
than 250 population which probably never will be served 
from central-station lines on account of :theirsisolation. 
These towns must continue to use kerosene or acetylene 
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lamps until they attain a population sufficient to war- 
rant a local generating plant or until a new transmis- 
sion system is constructed from which they can obtain 
electric service. 


NINETY PER CENT OF URBAN POPULATION SERVED BY 
CENTRAL-STATION SYSTEMS 


In the study of present and future central-station 
development, however, the aggregate population of the 
towns served and not served, rather than the number 
of towns in each class, is the basic figure of leading 
importance. The fact that more than 36,000 towns are 
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centrated in the 16,642 cities, towns and villages 
reached by central-station lines. As indicated above, 
90.6 per cent of the population of all cities and towns 
is also included in the towns now reached by central 
stations. It would appear, therefore, that the com- 
munities now reached would serve as a fairly accurate 
barometer of the present and future activities of the 
electric light and power industry. 

The population of the cities and towns now served by 
central stations totals 65,633,719. These figures are, 
however, for the census year of 1920. Assuming a 


yearly population growth in the country of 1,300,000 
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PROPORTION OF TOTAL URBAN POPULATION LIVING IN CITIES AND TOWNS SERVED BY 
CENTRAL-STATION DISTRIBUTING SYSTEMS 


not reached by central-station lines, as against approxi- 
mately 17,000 towns served, is of minor importance 
when the statement is further augmented by the fact 
that the aggregate population of this large number 
of towns not served is under 7,000,000, while the aggre- 
gate population of the towns served is over 65,000,000: 
In other words, the central station is now serving more 
than 90 per cent of the population of the country which 
has congregated into communities of appreciable size. 
This percentage, then, represents the present field of 
the central station in the country as a whole. There 
are certain additions, however, which must be made 
when the field is considered by sections. For instance, 
in the Pacific States the irrigation and oil-field load 
extends the field beyond the concentrated centers, and 
in the Mountain States the mining load must be taken 
into consideration. Other sections have specific 
qualifications. 

With the exception of the farming and mining indus- 
tries, probably 95 per cent or more of the present and 
potential industrial load of the central station is con- 





and that 62 per cent of this is concentrated in the cities 
and towns now served by central stations, then the 
total population of these cities and towns on January 1, 
1925, may be taken as 69,800,000, which, translated into 
possible central-station purchasing units, gives 16,700,- 
000 homes or families. 


LARGE PART OF DOMESTIC LIGHTING LOAD UNDEVELOPED 


All._these urban families, however, cannot be con- 
sidered as potential central-station customers—that is, 
for years to come. There are certain sections of New 
York City, for instance, which are now lighted with 
gas and which the local distributing companies do not 
consider potential territory for electricity, and similar 
conditions exist in other cities. There are, however, 
probably 16,000,000 homes or families in these cities 
and towns which are at present possibilities as centra! 
station customers. Assume that 12,100,000, or 95 per 
cent, of the estimated present number of domestic 
lighting customers dwell within the limits of these 
cities and towns. This would leave a total of 4,600,000 
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homes on the first of the year which afford possibilities 
for future electrification. In addition to this it must 
be remembered that the number of homes or families 
in these cities and towns is increasing at the rate of 
approximately 200,000 per year. The central station 
has, therefore, for its 1925 bogey a total of almost 
5,000,000 homes for future electrification. 

It appears from the above conclusions that, even 
without the addition of new towns served, the central 
station has a large domestic lighting field to be devel- 
oped and that this development will extend over a num- 
ber of years. The future education of the public in 
effective home lighting and in the extended use of 
domestic electrical apparatus will also tend to build the 
domestic lighting load beyond that which would result 
from the mere addition of new customers. 


COMMERCIAL LIGHTING AND INDUSTRIAL POWER 
FIELD LOOMS LARGE 


The commercial lighting field is also full of large 
possibilities for development. The past year has been 
a record one for the construction of stores and office 
buildings, and virtually all new commercial construction 
is now electrically equipped. This part of the central- 
station load should witness a steady increase during 
the coming years. 

The industrial load of the country is estimated at 
approximately 62 per cent electrified, of which approxi- 
mately 65 per cent is carried by central stations and 
35 per cent by private electric plants. The opportuni- 
ties for the growth in the industrial load of the central 
station appear even greater than those of the lighting 
load. New industrial uses for electrical energy and 
the further electrification of railroads also open up 
vistas of potential industrial developments. 


INDUSTRY HAS A LARGE FUTURE 


Despite its rapid growth and the high place it has 
already attainedgin American life, therefore, the electric 
light and power industry has a large future before it. 
Those who prophesy a dwindling of central-station 


THE LA GABELLE HYDRO-ELECTRIC PLANT AT SHAWINIGAN FALLS HAS UNITS TOTALING 
150,000 HP. OPERATING UNDER A HEAD OF 60 FT. 
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growth in the near future have not obtained a national 
view of the industry and its field. True, the great 
record for annual growth set in 1923 may never be 
attained again, but the new load added that year was 
abnormal, a “hangover” from the war and the period 
of high prices. Increased illumination in the home 
and office, increased street lighting, increased use of 
electrical appliances, increased use of power on the 
farm, new and today unthought-of industrial applica- 
tions make available a potential central-station field 
the size of which makes the present development seem 
like a mere beginning. That the operations of the indus- 
try will continue to grow for many years is a certainty. 





Parliamentary Report on Low-Tempera- 
ture Carbonization of Fuel 


N A RECENT report of the Committee of the Privy 

Council for Scientific and Industrial Research pre- 
sented to the British Parliament the following para- 
graph is of interest to American readers: 

“Low-temperature carbonization of coal is attractive, 
since it produces both smokeless solid fuel useful for 
domestic and industrial purposes and a supply of motor 
spirit and of liquid fuel needed for the navy and mer- 
cantile marine. It would not be a specific for all our 
troubles even if it could be profitably adopted for the 
40,000,000 tons of coal annually used in domestic fire- 
places. Owing to the variation in the coals available 
and in the local conditions, a number of different proc- 
esses will possibly have to be devised before success on 
a national scale is achieved. It is quite certain that 
no single process has yet become established which 
would be suitable for application on a national scale. 
Before it would be feasible to prohibit the use of raw 
coal in our homes, it is therefore necessary to find a 
process and a type of plant—or a number of processes 
and types of plant—which, collectively, would pay their 
way when the raw coal is purchased at approximately 
the same price as coal now sold for household or other 
general purposes.” 









Customer-Ownership Sales 


Stock Purchases Directly by Customers During 1924 
Estimated at $194,200,000—More than Two 
Million Shares Involved in the Sales 


HE direct sale of securities to customers and em- 
ployees by electric light and power companies has 
come to be one of the most promising activities of 
the electric light and power industry. The art of 
cultivating the good will of the public has come to 
be thought as essential a part of the business as the 
manufacture and sale of goods. Customer ownership 
means more for the stability and permanence of invest- 
ments in central stations, more for the promotion of a 
proper understanding between the company and its cus- 
tomer partners, than any other activity of the industry. 
National data on the sales of central-station secu- 
rities to customers and employees have been meager. 
The customer-ownership committee of the National 
Electric Light Association in its annual reports has 
given valuable information on shares sold, stockholders 
obtained and the cost of conducting sales campaigns, 
but few data on the value of the stock sold have been 
made available. To fill this void in the statistics of 
the industry the ELECTRICAL WORLD during the past 
year has requested the companies selling stock to cus- 
tomers and employees to report their monthly activities, 
giving the number of shares sold, the total value of the 
stock sold and the number of customers and employees 
buying stock dur- 
ing the month. 
These reports 
have been tabu- 
lated and esti- 
mates made of the 
total customer- 
ownership sales 
of the industry 
based upon the 
activities of the 
companies report- 
ing their sales. 
This monthly sur- 


92,3/0 Shares 
$7,/30 Shares 


N 38,183 Shares 


1 82,007 Shares 


full momentum 
until after the 
summer months, 
so that it is im- 
possible at this 
time to give any 
definite picture as 
to the monthly 
trend in central- 
station customer- 
ownership _ sales. 
Some very interesting conclusions, however, will be 
possible at the close of the present year. During the 
summer the total value of the stock sold is considerably 
under that sold during the remainder of the year. 
Based upon reports received by the ELECTRICAL 
WoRLD from April through October, it is estimated that 
during 1924 a total of 2,040,000 shares were sold on the 
customer-ownership plan. This is an increase of 13 
per cent over the sales during 1923 as reported to 
the National Electric Light Association. The value 
of the sales is estimated at $194,200,000, or at the 





CUSTOMER OWNERSHIP HAS SHOWN A 
STEADY GROWTH SINCE 1918 
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average rate of $95.25 per share. The total new capital 
added to the central-station industry during 1924 is 
given elsewhere in this issue as approximately one 
billion dollars, so that the security sales direct to cus- 
tomers were about 19.5 per cent of the total security 
sales. It is also estimated that 307,500 purchases of 
stock in all were made. By reason of the fact that data 
have not been returned on the proportion of the 307,500 
purchasers who made more than one purchase, it is 
impossible to arrive at the actual net number of share- 
holders obtained during the year. It is believed, how- 
ever, that the figure of 300,000 would, with a fair 
degree of accuracy, represent the number of individual 
customer sales during that period. Based upon former 
reports, this would make a total of approximately 
950,000 customers and employees now holding electric 
light and power securities purchased directly from the 
operating companies. In other words, approximately 
8 per cent of all the central-station domestic lighting 
customers in the country are holders of stock. 

Among the many new issues of stock sold under the 
customer-ownership plan during 1924 perhaps the offer 
of 50,000 shares of common stock by the Pacific Gas 
& Electric Company possessed the most significance. 
This company was the pioneer in the sale of preferred 
stock to customers, and its determination to sell com- 
mon stock also direct to consumers makes even more 
valid the aim of this company, as well as the spirit of 
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the West, to make “the public a partner.” This was 
not, however, the first instance of. common stock being 
offered to customers by electric light and power com- 
panies. The Commonwealth Edison Company of Chi- 
cago, the Narragansett Electric Lighting Company 0! 
Providence and the Consolidated Gas, Electric Light & 
Power Company of Baltimore have all, at one time or 
another, distributed common stock in their territory. 
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Developments in 


Electrochemistry and 
Klectrometallurgy 


By H. C. Parmelee 


President American Electrochemical Society 


HE electrical industry is inter- 

ested in electrometallurgy and 

electrochemistry primarily as 
outlets for energy. The electric furnace 
appears to have reached a stage where 
larger development and more extended use 
are limited by the quality of refractories 
for furnace linings. Metallurgists would 
welcome an opportunity to work at tem- 
peratures as high as 3,000 deg. C. and 
believe that new products of industrial 
value could be made under those condi- 
tions. It has been proposed to use water- 
cooled refractories, like magnesite and 
dolomite, entailing a considerable loss of 
heat in order to reach higher tempera- 
tures and to gain speed in operation. 
Among the metals that have recently 
gained commercial importance as electric 
furnace products are the low-carbon steels 
containing chromium, vanadium and 
tungsten. 

In the field of electrodeposition of 
metals, zinc production has gone ahead 
rapidly in spite of pessimistic predictions 
and earlier prophecies to the contrary. 
The daily production at Anaconda is now 
about 200 tons, at Trail, B. C., 125 tons, 
and in Tasmania 75 tons. Electrolytic 
nickel has not gained much ground as it 
still meets a serious competitor in the 
product of the Mond process. 

Some progress has been made in the 
production of metals by the electrolysis 
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of fused salts, and there is considerable 
promise in this branch of electro- 
metallurgy. Aluminum, the strongest 
competitor of copper in the electrical 
industry, is the outstanding example. 
Magnesium, however, is now being made 
by a similar process and has suddenly 
assumed industrial importance, being 
available in large quantities at a reason- 
able price. The demands of radio have 
led to the electrolytic production of 
metallic calcium for use in evacuated con- 
tainers. It is also used for the purifica- 
tion of argon. Magnesium, which forms 
the silver-like lining in radio tubes, is 
likewise an electrolytic metal. Beryllium 
is a newcomer in this field and is the 
result of research for light metals and 
alloys of a high tensile strength for aero- 
nautic construction. 

A future development of importance in 
electrochemistry is likely to occur in the 
fertilizer industry as a direct result of 
the demand for concentrated fertilizer. 
Phosphoric acid is now made by the 
electrothermic treatment of phosphate 
rock, and the fixation of nitrogen as 
ammonia will probably call for new 
development in hydrogen cells. | 

Industrial electric heating has made 
rapid strides during the past year and 
seems destined to find wider application 
as its advantages become more widely 
appreciated, 
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Progress in the Metal Industries 


TEADY progress is being made in the electrification of the 

steel industry. Furnaces for refining metals, for making 

alloys and for foundry work are now established, and the 
coming year should see many new installations. Control equip- 
ment for furnaces has been improved, electrodes of a superior 
type are available, and a better understanding of the possibilities 
of the electric furnace is had. In the brass industry electric 
furnaces are rapidly gaining the field to themselves. 

In steel mills both alternating-current and direct-current drives 
have been installed during the year. Refinements in speed control 
have been made, and electricity has been adopted for several 
new processes. The interchange of energy between steel mills 
and central stations has received careful consideration during the 
year, and several contracts are contemplated. 

Upper right—A 7,000-hp. motor-generator flywheel set for 
supplying a blooming mill. Center—Pouring from a modern 
melting furnace. Lower left—A modern electric riveter. Lower 
right—A steel-mill installation using gear drive. 
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Central-Station Commercial Progress 


Present Market Possibilities Represent Two-Billion-Dollar 
Annual Revenue—High-Load Factor Business Needed — 
Shall This Service Be Sold Now or Twenty Years Hence? 


By T. P. KINDIG 
Assistant Editor ELECTRICAL WORLD 


ITH the substantial prosperity of the central- 

W station industry, so apparent during the year 

just closed, has come a realization on the part 
of executives and commercial men that in the building 
of additional load through expansion of electric service 
utilization only the surface possibilities have so far been 
penetrated. New business has come to central-station 
companies in recent years in such a volume that there is 
not asingle electric utility that has not been hard pressed 
to find capacity to meet the demands upon it. Much ad- 
ditional generating, transmitting and distributing ca- 
pacity has been installed, and commercial organizations 
have of necessity given their efforts largely to the rou- 
tine work of connecting new customers and new loads 
which were clamoring for service. 

During this time there has been an honest and a con- 
sistent effort on the part of utilities for a better under- 
standing of their problems by the public. It became 
increasingly apparent in 1924, as was predicted by the 
ELECTRICAL WORLD at this time last year, that the ulti- 
mate solution of all public relations problems lay in 
broadening and increasing the use of service by the 
individual customer. After all, good will is the direct 
result of adequate sales service. 


LOAD BUILDING BUSINESS NEEDED 


Throughout this period and as a consequence of 
existing conditions central-station commercial men have 
had little or no time for careful study looking to the 
selective development of new business with respect to 
its desirability as to load factor, power factor, revenue 
per: kilowatt connected and other characteristics. In 
the meantime investment costs per unit of system 

capacity have been mounting, with their accompany- 
ing increased fixed charges, until it has become impera- 
tive that the commercial man shall not only add more 
business but shall concentrate on those classes which 
because of favorable load factor or off-peak operation 
will make for greater use of existing plants. 

At the request of the ELECTRICAL WORLD, W. R. Put- 
nam, chairman of the Commercial Section of the 
National Electric Light Association, has briefly set 
forth these most urgent commercial problems of the 
central station companies with some fundamental sug- 
gestions for their solution. 


LOAD FACTOR MusT BE RAISED 


“Central-station companies,” Mr. Putnam says, “have 
been confronted with a most serious problem of peak 
prices for all new construction work, starting at the 
war period and continuing up to the present. time. 
There has been little if any recession in the cost of 
generating, transmission or distribution equipment dur- 
ing the last five years, while the increasing demand for 
Service has necessitated large extensions of plants and 


systems, so that at least 50 per cent of the present 
investment of an electric light and power system has 
been made at these high prices. The average cost per 
kilowatt of system capacity has increased more than 
60 per cent. With a constantly increasing percentage 
of their investment made up of high-cost construction, 
companies are faced by the dilemma of either increas- 
ing their rates to meet the greater fixed charges or 
making this increased investment work longer hours; 
that is, increasing the load factor of their plants. To 
increase rates is not only difficult but also undesirable 
from a public relations standpoint. Raising the entire 
system load factor offers the best and most economical 
solution. 

“To illustrate: The cost of building large steam- 
power plants has increased during the last ten years 
from approximately $80 per kilowatt of capacity to 
$125 per kilowatt. Notwithstanding the enormous 
growth in load served, the load factor of the generating 
station has either remained stationary or has declined, 
and in few instances is it more than 45 per cent. If 
it were possible to increase this load factor to 60 per 
cent, it would be equivalent to bringing the investment 
cost back to the former figure of $80 per kilowatt. 

“It appears to me that the most urgent problem 
which confronts all central-station men, and commercial 
men most particularly, is that of so directing their load- 
building efforts as to raise the system load factor and 
by this increased efficiency offset the higher unit invest- 
ment cost and increases in operating expenses caused by 
higher costs for wages and supplies. 


CAUSES OF PRESENT CONDITIONS 


“The present situation is the result of several con- 
tributing causes. One of the chief difficulties has been 
that new business has come to the central station so 
fast that there has been no time to consider whether or 
not a certain class of business was desirable—the 
principal question has been to find sufficient capacity to 
supply service. Central-station commercial men have, 
perhaps, taken too much for granted, thinking that 
business must come to them as a matter of course. 
This commercial inertia has, in effect, failed to keep 
pace either with the growing demand for service 
or with the increased capital investment. As a matter 
of fact, commercial ‘men have not been diligent in 
analyzing their market and taking steps to obtain the 
proper balance in new business secured so as to build 
a high station and customer load factor. 

“The backward development in street lighting serves 
as a striking example, and conditions in a certain city 
illustrate this point forcibly. In 1912, out of $136 
received in taxes on each $10,000 valuation, the city 
spent 47 cents for street lighting; but in 1922, while 
the tax per $10,000 valuation had. increased to $240, 
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LARGE FLEETS OF ELECTRIC TRUCKS ARE BEING SOLD WHERE TRAFFIC PROBLEMS INDICATE THEIR ECONOMICAL APPLICATION 


that city’s street-lighting expenditure had dropped to 
the rate of 35 cents. So the local central-station com- 
pany, instead of enjoying a proportional gain of 76 
per cent in street-lighting revenue, had in effect fallen 
behind by 25 per cent. 

“Of equal importance is the fact that in the last five 
years five million newly wired homes have been con- 
nected to the lines of the central-station companies, but 
whereas five years ago 25 per cent of the homes were 


adequately supplied with appliances, now only 18 per 


cent are so equipped. 
load factor is apparent. 
“It is possible, of course, to improve system load 
factor somewhat by shifting the power customer’s hours 
of operation and encouraging off-peak business, but the 
real solution lies in improving the load factor of the 
individual customer, whether residential, commercial 


The resulting effect on system 


or a power user, and in concentration on those classes of 
business which will help to fill in the valleys of the 
load curve. 

“The work of the Better Home-Lighting Educational 
Committee during 1924 has been one constructive step 
in the direction of improving the load factor of those 
customers who make up the larger part of our total. 
The committees of the Commercial Section of the 
National Electric Light Association are likewise work- 
ing to determine by what classes of business system 
load factor can be improved. This is particularly 
notable in the work of the electric cooking and heating 
committees, in connection with the domestic range sur- 
vey now in progress in the Northwest, the work of the 
appliance committee, the work of the sub-committees of 
the power committee, in connection with the study 
of commercial cooking load, and in the work of the 


MANY REPLICAS OF THE $15,000 FIRST PRIZE IN THE NATIONAL BETTER HOME-LIGHTING CONTEST WERE EXHIBITED 


THROUGHOUT THE COUNTRY. 


THIS ONE WAS OPENED IN DAYTON, OHIO 
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NEW INDUSTRIAL ELECTRIC HEATING SHOWROOM OF THE 
ROCHESTER (N. Y.) GAS & ELECTRIC CORPORATION 





transportation committee and of the street-lighting 
committee. 

“That the electric light and power companies will 
continue and increase their activity in the sale of 
energy-consuming devices is certain. Their primary 
interest is to build load, and the sale of domestic appli- 
ances is one of the most direct means of widening the 
use of electric service. Companies should, however, 
conduct their merchandising departments on a profit- 
making basis, not only that they may be self-supporting 
in themselves, but because where the central station 
sells appliances on this basis it has been conclusively 
proved that electrical contractors and other dealers 
sell more electrical merchandise. 

“Commercially, central-station companies should make 
a careful analysis of the present condition of their load 
curve, to determine what classes of business can be 
taken on at the lowest or without any additional invest- 
ment, and then map out and follow through a sales 
program which will increase the system load factor and 
increase the use of energy by the individual customer.” 


MEANS AT HAND FOR BUILDING LOAD 


That there are means at hand for rapidly putting 
further profitable and diversified load on the distribu- 
tion lines of the central station is shown by a brief 
survey of the past year’s notable developments. 

Industrial electric heating offers probably the biggest 
single opportunity for increasing the kilowatt-hour 
consumption of energy. It is stated by heating engi- 
neers that there is one or more operation in every 
manufacturing plant in which electric heat can be most 
economically applied. They also. estimate that the 
potential possibilities of this load equal or even exceed 
the present motor load. The work of the N. E. L. A. 
power committee in conjunction with the electrical 
manufacturers in conducting industrial electric heat- 
ing courses for central-station power sales engineers 
has been a noteworthy step in promoting this business. 

Residential, commercial and street lighting have 
undergone a rejuvenation in the last twelve months. 
The national “better home-lighting” essay contest was, 
of course, the most spectacular event of the year, but 
central-station companies generally are putting forth 
more direct efforts to build up this, load by forming 
lighting service departments. The courses of instruc- 
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ELECTRIC RANGES, PART OF A 143-KW. HEAVY-DUTY 
ELECTRIC COOKING INSTALLATION 





tion in illuminating engineering which are being 
conducted by the lighting committee of the N. E. L. A. 
in conjunction with the Illuminating Engineering 
Society are providing the central station with men 
properly trained to carry on this work. It is interesting 
to note that where a year ago nineteen companies 
had a lighting sales organization there are now sixty- 
three companies with such departments. 

To promote the sale of electric trucks several com- 
panies have organized special departments to handle 
this business. Another most commendable step has 
been taken by the N. E. L. A. transportation committee 
in recommending the sale of electric trucks only after 
definite investigation of traffic problems indicates their 
economical application. When it is considered that 
virtually all battery charging comes at off-peak hours 
and that each truck represents from $25 to $45 monthly 
revenue, this load at once becomes very attractive to 
the central station. 

In the sale of domestic appliances central-station 
companies have still a long way to go. Existing cus- 
tomers, it is estimated, have on the average invested 
about one-fourth the amount in electrical conveniences 
that they should have invested to enjoy full benefits 
of electric service. Every home represents a potential 
market for $500 worth of appliances, but with the vast 
number of new customers which have been added it 
has been impossible to keep pace with opportunities. 

Two notable developments in the appliance field were 





ELECTRIC OVENS ARE EFFECTING ECONOMIES IN TIME AND 
MONEY FOR THE BAKER 
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Rapidly Growing Use of Electrical 
Equipment Is Building 


Additional Load and Revenue for ‘ e 
Central-Station Companies | 


No. 1. Electric furnace for con- 
tinuous heat treatment of steel wire. 

No. 2. Small electric refrigerators 
for use in ice-cream parlors and in 
the home are developing into one of 
the most attractive loads for electric 
light and power companies. 

No. 3. A 100 per cent electric 
range installation. Each of these 
sixteen homes in Lochearn, a suburb 


VoL. 85, No. 1 


a 


Fe 


of Baltimore, is equipped exclu- 
sively for electric cooking. 

No. 4. Electric bake ovens and 
heavy-duty restaurant equipment 
are building a well-diversified and 
profitable load. 

No. 5. Complete electrical equip- 
ment for heat-treating carbon and 
high-speed steels installed in Henry 
Disston & Sons’ new Seattle plant. 
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made in 1924 which promise large returns in revenue. 
In the study and investigation of the electric range 
now being made in the Northwest reliable data on the 
characteristics and value of this load will be deter- 
mined. Once this information is available, it will set at 
rest many moot questions as to the cost of serving this 
class of business and enable central stations to devote 
their efforts to selling the range rather than trying to 
determine whether or not it is profitable business. 
Depending on the rate in different communities, this 
appliance offers an annual revenue of between $50 and 
$90 per customer. 

Rapid development of the domestic electric refriger- 
ator has brought about the acceptance of this device 
by many central-station companies, and it has been 
lately predicted that the sales of electric refrigerators 
during 1925 will equal the total number that have been 
sold in the five years just previous. Accompanying the 
household type has been the production of a small 
refrigerating unit for use in ice cream cabinets. Both 
of these devices can be installed on the customer’s light- 
ing circuit without additional investment on the part of 
the central-station company, and the annual revenue 
ranges from $100 to $200 per kilowatt connected. 

A typical picture of the fertile possibilities for expan- 
sion of electric service in the home which will result in 
more energy consumption and increased revenue to the 
central-station industry is presented in the following 
year-end review of conditions in Boston by C. E. Green- 
wood, superintendent appliance department of the 
Edison Electric Illuminating Company of Boston. 


RESIDENTIAL MARKET FAR FROM SATURATION 


“Year by year,” says Mr. Greenwood, “the ‘elec- 
trification’ of the home advances with longer strides. 
Cumulative successful use of appliances, coupled with 
expanding sales effort by the central station, has pro- 
duced new business in increasing volume, and the 
market seems as far from saturation as ever. On Decem- 
ber 31 this company closed the biggest appliance year 
in its history both in gross and net returns from 
departmental operations. The same conditions hold 
true elsewhere, notwithstanding the fact that the year 
just ended was none too good in general business. 

“Interest is focused on electric ranges, electric refrig- 
eration and radio as we turn the corner. In all these 
fields there is a very marked tendency toward expan- 
sion. I believe that 1925 will see a striking increase in 
domestic refrigerating apparatus sales over those of the 
past three years. Refrigeration will give from $100 to 

200 central-station income per kilowatt of system ca- 
pacity annually in domestic service. Manufacturers are 
broadening lines of reliable equipment, and the low de- 
mand of the motors averaging } hp. is a boon from the 
standpoint of nominal or negligible wiring installa- 
tion cost. 

“Use of the electric range, it is true, has not grown 
so fast in the past year as was desirable, but our total 
range sales were 58 per cent ahead of 1923. The 
superior cleanliness and safety of the electric range are 
vercoming the handicap of its higher development cost 
ind multiplying installations where quality service is 
he key to the customer’s buying power. 

“Even our restricted experience in radio retailing 
vith a limited line indicates that 1925 will see from 
10 to 100 per cent increase in sales. I believe that we 
may soon expect reliable devices which will take 
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energy to operate radio sets direct from lamp sockets. 
From every point of view the increased contact with 
the customer due to radio is to be welcomed, and the 
addition of this line of merchandise by central-station 
appliance departments appears to be a logical step in 
advancement.” 


COMMERCIAL DEPARTMENTS UNDERMANNED 


The field for additional power load has been analyzed 
by V. M. F. Tallman, chairman of the N. E. L. A. power 
committee, as follows: 

“To realize even one-quarter of the opportunities 
1925 offers in power business central stations must rid 
themselves of overcomplacency. Rates must be better 
designed to meet concrete problems of power economics 
under acutely competitive conditions. The commercial 
departments want to be adequately manned for organ- 
ized service along broader lines to the public than 
many companies have maintained in the past. They 
should also have enough high-quality, well-paid men 
so that they may act as real ambassadors for their 
company, cultivating the acquaintance of the leaders 
of their communities and helping to build public rela- 
tions that cannot be measured in dollars and cents. 

“The field for additional load in 1925 appears almost 
unlimited. Commercial illumination has long been 
neglected. Heavy-duty electric cooking is barely touched. 
Sign lighting solicitation is notoriously undermanned. 
More than 1,500,000 kw. in industrial electric heating 
has been connected to the lines of central-station com- 
panies and only a start has been made. An enormous 
amount of all classes of business is available if the 
electric light and power industry will but equip itself 
with a sufficient sales organization to go out and sell 
the service which it has to offer.” 

In the opinion of Arthur Williams, vice-president in 
charge of commercial relations of the New York Edison 
Company, the year 1925 is especially full of commercial 
promise for the central-station company. One of the 
most important sources of profitable new load is a 
better public appreciation of the possibilities of light in 
the decoration of the home. This, if encouraged along 
the right lines, will lead to doubling and trebling the 
wattage of residential lighting. Mr. Williams believes 
that in a program for business development considera- 
tion of methods for reaching the small consumers is of 
paramount importance. This class of business makes 
up a large share of a company’s revenue and acts as 
a bulwark of security in any time of depression when 
industrial or commercial consumption of energy may 
drop off. Furthermore, the small user in the aggregate is 
the central-station company’s biggest field for develop- 
ment and should be carefully and intelligently cultivated. 


COMMERCIAL PROBLEM ONE OF SELECTIVE SELLING 


The central-station company’s commercial problems 
have been admirably summed up by Charles J. Russell, 
vice-president in charge of the Philadelphia Electric 
Company’s commercial department, who has made a 
careful study of new-business development over a long 
period of years. The loads now served by central- 
station companies, he believes, represent a growth that 
has followed a natural external course rather than a 
carefully planned and vigorously executed policy of 
selective selling. New business as taken on has meant 
additional system capacity, and under the present indus- 
trial, commercial and living conditions the probable 
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maximum load factor that can be hoped for in any 
metropolitan district is between 47 and 48 per cent. 
Such available loads as street railways and electrifica- 
tion of suburban steam railroads, while offering addi- 
tional business, will not help to raise the system load 
factor. The most promising field lies in the develop- 
ment of electrochemical and industrial heating loads for 
strictly off-peak operation. There must also be made a 
careful study of every possible class of business to 
determine along what lines commercial efforts shall be 
directed, not only among industrial and commercial 
users, but particularly among residential customers, for 
whom a large investment in distribution system has 
already been made. 

This kind of commercial work, Mr. Russell has pointed 
out, cannot be carried on unless there is proper recogni- 
tion of the importance of this branch of the industry. 
So long as the commercial department is to be held 
responsible for the sale of service, it should, in all 
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matters of policy and development of business, be 
accorded a weighted average of at least 50 per cent 
as far as importance and authority are concerned, in- 
stead of the 10 per cent or less now granted ‘o it, 


SHALL SERVICE BE SOLD Now? 


It is conservatively estimated that the present mar- 
ket for the sale of electrical energy not yet developed 
represents an annual revenue of more than two billion 
dollars as against a gross revenue to all central-station 
companies last year of $1,335,100,000. Av the present 
rate of development, eliminating normal growth, it will 
require twenty years to satisfy the market which now 
stands ready to absorb this service. This situation 
brings squarely before the central-station industry the 
question, how quickly can these existing markets for 
service be developed and will the existing commercial 
staffs of central-station companies accept this responsi- 
bility now, or shall it be left to the following generation? 





Transmission Practices Tabulated 


r NHE compilation of complete tech- 
nical data on high-voltage lines 
in the United States will be wel- 

comed by the industry because of the 
plans under way in all parts of the 
country to interconnect stations and 
systems. The data contained in the 
insert in this issue were compiled from 
original sources by the statistical de- 
partment of the ELECTRICAL WORLD 
and represent the existing practices in 
this country. 

A complete analysis of these data 
cannot be made and would be of little 
aid, but it is thought a study of differ- 
ent lines now in operation will make 
existing practices clear to those inter- 
ested and afford practical aid in the 
design and installation of a projected 
line. Some general conclusions can be 
drawn regarding trends and the state 
of the art. Briefly, these may be out- 
lined as follows: 

1. Each utility has designed and in- 
stalled high-tension lines to meet local operating and 
economic conditions, and there is no such thing as stand- 
ard practice in high-tension transmission. 

2. Conductors for transmission systems are made of 
several different materials, with copper, aluminum and 
A. 8. C. R. predominating. Stranded, solid and specially 
fabricated conductors are used on lines at the several 
voltages listed. 

3. The majority of transmission lines in this country 
operate as grounded systems without ground resistance. 
Several recent installations use a low resistance ground; 
one system has operated for years with a ground re- 
sistance of 1,000 ohms, and many systems operate with- 
out any ground. 

4. Standards in sags, clearances, spans and stringing 
tensions are not evident in existing systems, and great 
differences exist in practice. 

5. Ground wires are used on the majority of existing 
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systems, but the trend in more recent installations is 
toward the omission of the ground wire. 

6. Arresters of several types are used on existing 
systems in the majority of installations, but many lines 
are in operation at 60 kv. and above which are not 
equipped with arresters. 

7. The trend in all sections of the country is toward 
higher voltages, but an examination of recent installa- 
tions shows that a very great range of voltages is used; 
for example, 44 kv., 45 kv., 60 kv., 66 kv., 88 kv., 100 kv., 
110 kv., 132 kv., 166 kv. and 220 kv. It wouid seem good 
practice, in view of future developments in interconnec- 
tion, to omit several of these voltages from the list for 
future installations. 

8. There exists little agreement in transmission-line 
design and installation in this country even in a geo- 
graphic section, and work to bring closer agreement on 
many items would seem advisable. 
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UTDOOR substations and switching stations 

continue to develop and to be successful. The 
fabricated-steel structure and the channel structure 
with suspension support of buses continue to be 
popular. In some cases unit and separated steel 
structures, as in the 24,000-volt substation of the 
East Penn Electric Company at upper left, are 
used in order to insure isolation. The lower view 
shows the large Connellsville switching station of 


the West Penn Power Company. A 22,000-volt 
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customer substation of the Penn Public Service 
Company is shown at the left center, and at the 
right center a 44,000-volt substation of the Key- 
stone Power Company, which uses automatic air- 
break switches only on the high-tension side and 
oil breakers on the outgoing low-tension or 22,000- 
volt side. At upper right is a structural channel 


type substation at Waukegan of the Public Service 


Company of Northern Illinois for operation at 


132,000 volts. 
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Electrical Exports Encouraging 


Analvsis of Trend in Machinery and Small Apparatus—Growth 
in Radio Business—Gains and Losses 
in Foreign Trade 


By R. A. LUNDQUIST 


Chief of the Electrical Division 
United States Bureau of Foreign and Domestic Commercé 


end of last year, electrical exports during 1924 

will show a very satisfactory increase over the 
previous year. Based upon the figures at present avail- 
able, preliminary data covering only the first ten months 
of the year, the total value of exports of all classes of 
electrical goods will probably exceed $85,000,000, which 
is approximately $12,000,000 over the figures for 1923. 
This gain in exports has been rather uniform through- 
out the year, only a month or two of 1924 showing ex- 
ports below those for the corresponding months of last 
year. 

Apparatus exports, as a group, show a good increase, 
with marked gains in certain items more than offsetting 
decreases in certain others. Direct-current-generator 
exports for the ten-month period were possibly $400,000 
above those for the same period of 1923, and there was 
a gain made also in alternating-current generators 
under 2,000 kva. However, exports of large alternating- 
current generators during the ten-month period totaled 
only $1,094,667 as compared with $1,216,517 for the 
same period of 1923. On the other hand, there was a 
heavy increase in accessories and parts for generators. 

According to the preliminary statistics, the gain in 
transformer exports is very considerable, the total for 
this period of 1924 being $5,193,152, as compared with 
$3,029,022 for the corresponding months of the pre- 
ceding year. While there is a substantial increase in 
the power-transformer class, the larger portion of the 
gain is in distribution transformers, these aggregating 
$2,138,671 for the ten-month period of 1924 as compared 
with $615,460 for the same period of last year. 

In the motor field there was a slight falling off in 
exports of fractional-horsepower motors and of station- 
ary motors, but a considerable gain was registered in 
the railway-motor class, the total for the first ten 
months of this year being $1,202,274 as against $462,- 
634 for the corresponding period of 1923. Considering 
all classes of stationary and traction motors together, 
there was, therefore, a gain recorded. In the rectifier, 
motor-generator and converter class exports increased 
from $771,048 to $893,663. 


ELECTRIC RAILWAY LOCOMOTIVES 


(ens or ist the favorable trend apparent at the 


Few new railway electrification contracts of any mag- 
nitude being filled by American manufacturers during 
the present year, exports of electric railway locomotives 
fell off about 20 per cent or thereabouts. On the other 
hand, there was almost a 20 per cent increase in the 
exports of mining and industrial locomotives, though 
the tendency in that field was apparently toward smaller 
units than during 1923. Exports of starting and con- 
trolling equipment for stationary and railway motors 
were maintained at about the same level as that of 1923. 
For the first ten months of 1924 exports of self- 


contained lighting units totaled $687,951 as compared 
with $535,378 for the same period of the preceding 
year. It is interesting to note that the number of units 
shipped during the 1924 period was 3,114 as against 
only 1,955 for the corresponding months of 1923. The 
world-wide interest in radio is again reflected in an 
increased exportation of batteries, both primary and 
storage, the shipments of primary batteries being 
$1,381,186 as compared with $1,064,978 for the ten- 
month period of 1923. Storage-battery exports during 
this period of 1924 totaled $2,432,885, which is a heavy 
increase over the same period of 1923, when the total 
was $1,988,561. 

American electrical appliances apparently continued 
to find favor in the international market. Fan ship- 
ments show an increase during 1924 of approximately 
45 per cent over the 1923 totals, and exports of motor- 
driven household devices also are greater than during 
the preceding year, although the increase is small. 
Exports of domestic heating and cooking devices, how- 
ever, show a more satisfactory gain, the shipment dur- 
ing the first ten months of 1924 totaling $904,979 as 
compared with $792,692 for the same period of 1923. 

In the electrical communications field there was a 
decrease of about 30 per cent in the exports of telegraph 
equipment when comparing the ten-month period of 
1924 with that of the preceding year. On the other 
hand, a net gain was registered in the exportation of 
telephone equipment, a decrease in magneto telephone 
exports from $176,030 for the first ten months of 1923 
to $153,551 for the same period of this year being more 
than offset by an increase in the shipment of other 
telephones from $267,542 for the 1923 period to $484,- 
182 for 1924. Likewise, a decrease in the exports of 
magneto switchboards from $116,351 for the 1923 period 
to $13,254 for the present year was handsomely com- 
pensated by an increase in the shipment of other tele- 
phone switchboards from $332,440 to $1,133,397. 

As was to be expected from a knowledge of the in- 
creasing interest in radio throughout the world, a heavy 
gain is registered in the export of radio goods, the total 
for the first ten months of 1924 being $4,001,753 as 
against $2,730,978 for the first ten months of 1923. It 
is expected that the full year will show radio exports 
reaching a total of $5,000,000. 

Incandescent lamp exports were maintained at about 
the same level as during 1923, only a small falling off 
being noted. The shipments of flashlight cases show 
an interesting total for the ten-month period of this 
year, the figure being $628,883 for that period as com- 
pared with $416,020 for the same months of 1923. 

Our foreign trade in wiring devices, conduit fittings 
and electric fixtures continued the increase presaged 
by the previous year. Exports of conduit, switch boxes, 
etc., totaled $499,211 for the first ten months of this 
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year as compared with $387,312 for the same period of 
last year. Scckets, receptacles and lighting switches 
totaled $1,087,398 for the ten-month period of 1924 as 
against $902,133 for the same months of 1923. Elec- 
tric lighting fixtures and miscellaneous wiring devices 
show a total of $1,623,696 for the ten-month period of 
this year in comparison with $1,533,925 for the same 
period of last year. Insulated copper wire and cable 
show a very good gain, the value of the exports in this 
class during the first ten months of this year being 
$3,337,352, which indicates a very satisfactory increase 
over last year’s total of $2,675,674 for the same number 
of months. 

For the first ten months of this year as compared 
with 1923 there was a slight increase in electrical porce- 
lain exports, the figures being respectively $1,522,794 
and $1,457,679. Bare-copper-wire exports during the 
ten-month period declined somewhat under last year, 
being $1,503,402 as against $1,579,855 for 1923. 

Miscellaneous electrical export items, such as spark 
plugs, insulating material and electrical carbons, all 
show substantial increases, while there is a falling off 
in the class “other manufactures of aluminum,” in 
which aluminum transmission wire is placed. A de- 
crease is noted in the miscellaneous electrical class, this 
latter general class declining from $7,157,182 during 
the ten-month period of 1923 to $6,733,825 for the same 
period of 1924. 


EXPORTS TO NEIGHBORS 


Of our North American markets Canada, of course, 
took the largest portion, though there were good gains 
registered in both Mexico and Cuba. During the first 
six months of this year exports of electrical goods to 
Mexico totaled $2,673,246 as against $1,901,748 last 
year. In the case of Cuba the increase was still greater, 
the figures for the periods of 1924 and 1923 under con- 
sideration being respectively $2,510,410 and $1,626,590. 
The aggregate of our electrical exports to all North 
American markets during the first nine months of 1924 
was $21,512,683 as compared with $16,843,845 for the 
same period of 1923. 

Our exports to Asiatic countries, totaling $13,551,- 
965 for the first nine months of 1924 as compared with 
$10,024,445 for the same period of 1923, show a hand- 
some gain over the preceding year. Exports to Japan, 
of course, account for the bulk of this, the shipments to 
that country during 1924 running about double what 
they were last year. China, which ordinarily is the 
second largest Asiatic market for electrical goods, took 
only $581,505 worth of these products during the first 
six months of 1924, whereas during the same months 
of 1923 the total was $886,302. The decrease in this 
field can readily be understood when consideration is 
given to the political uncertainties that have existed 
in China for some time. Electrical exports to British 
India show a slight increase for the 1924 period, the 
preliminary figure for the six-month period of this year 
being $627,665 as compared with $590,933 for the same 
period of 1923. 


EXPORTS TO EUROPEAN NATIONS 


European markets show a slight falling off as com- 
pared with 1923, the preliminary figures for the first 
nine months of this year being $10,372,973 in compari- 
son with $10,828,816 for the equivalent period of last 
vear. Great Britain continued to be our most important 
customer in the transatlantic field, with electrical ap- 
pliances one of the most important items of export to 
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that market. The figures for the six-month periods of 
1924 and 1923 are respectively $2,942,181 and $2,552,- 
402, showing an increase of about $390,000 in our ship- 
ments to that market. France franks next in impor- 
tance, having taken $1,539,575 worth of electrical prod- 
ucts during the first six months of this year, which is 
an increase of about $230,000 over last year, the total 
for that period of 1923 being $1,308,741. Spain during 
the first half of this year took $1,241,963 worth of 
American electrical goods in comparison with $1,189,- 
980 during the same period of 1923. 

Our electrical exports to Italy show a very marked 
increase during the period of 1924 under consideration, 
totaling $874.721 as against $418,521 during 1923. A 
smaller percentage gain is shown for Belgium, to which 
market our exports during the period of 1924 were 
$526,120 as compared with $256,368 during the same 
period of 1923, and for the Netherlands, to which our 
electrical exports during the period of 1924 totaled 
$373,942 as compared with $196,396 during 1923. There 
is also an increase in our electrical exports to both 
Sweden and Norway, and this can be ascribed in some 
degree to radio, that factor being of greater importance 
in the case of Sweden, where broadcasting is farther ad- 
vanced. 


DECREASE IN SOUTH AMERICA 


South American markets absorbed considerably less 
of our electrical products this year than last, according 
to preliminary figures, the total for the first nine 
months of this year being $8,876,637 as compared with 
$10,097,653 last year. This decline, however, is readily 
explained by the fact that during 1923 a large electrifi- 
eation contract in Chile brought the total exports to 
that country considerably above the normal amount 
that might be expected, and the South American total 
was increased accordingly. As a result, on the basis of 
the preliminary figures for the nine-month period, 
South America has dropped from third to fourth posi- 
tion among our world’s market. Brazil shows a good 
increase during the first six months of 1924 and takes 
first rank among our South American electrical mar- 
kets. The total of our shipments reached $2,232,644 
during the first half of this year as compared with 
$1,142,046 for last year. Part of this increase is ex- 
plained by electric locomotive shipments and large appa- 
ratus purchases, but there was also a consistent demand 
for all classes of electrical goods. Argentine shows a 
decrease from the preceding year, the total for the half 
year being $1,896,611 as compared with $1,570,263 for 
this year. Chile, as would naturally be expected, is our 
third most important market in South America and 
shows an increase over the preceding year, according to 
preliminary figures. 

The Oceanic markets, comprising mainly Australia 
and New Zealand, show a total of $5,462,418 for the 
first nine months of this year in comparison with 
$4,511,544 for the same period of 1923. Radio was a 
factor of much importance in both of these markets, 
though there is a well-balanced export of electrical 
goods in each instance. African markets, though their 
total demand is not great, show a good percentage gain 
over the preceding year, the preliminary figures for the 
first nine months of this year being $1,425,261 in com- 
parison with $897,776 for the same period of last year. 
Somewhat better business conditions in British South 
Africa, which is by far the most important market on 
that continent, were the underlying cause of the gain 
in this field. 
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High-Tension Transmission 


NTERCONNECTIONS and extensions 
of high-tension transmission lines were 
made and new lines were built in all 
parts of the country in 1924. A 220,000- 
volt line in eastern Pennsylvania adds an- 
other unit to the very high-tension group 
and may presage still further developments 
of this nature on the Atlantic Coast. In 
the Middle West 132,000-volt lines are 


being built to connect systems and stations, 
and in the South, including the Appalachian 





coal-field region, great activity in building 
and planning transmission systems prevails, 
with progress toward interconnection, 

In the technical aspects. of overhead 
transmission little development has _ oc- 
curred other than the promotion of better 
mechanical structures, better inspection 
methods and tools and more knowledge of 
corona and other high-tension phenomena. 
The coming year will be fruitful in the 
physical growth of lines, and certain re- 
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searches on dielectrics being conducted by 
several companies are promising. 
High-tension underground cables were 
of intense interest to many engineers, and 
another year should witness actual insta! 
lations at very high voltage. Even now 
33,000-volt cables are used in several cities, 
66,000-volt cables have been successfu!!) 
used in Cleveland, and recent tests 2t 
110,000 volts have been made by the 
Adirondack Light & Power Company. 
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Hydro-Electric Development and 
Steam Equipment 


Hydraulic Accumulation —A. MAAS. 
—A promising power storage, giving 
as high as 60 per cent over-a!'l effi- 
ciency of the stored energy, is the 
hydraulic storage, examples of which 
have been in successful operation for 
several years. For this purpose the 
main generating set is directly coupled 
with a high-pressure water pump. Dur- 
ing periods of low electric power de- 
mand the surplus energy of the water- 
wheel is utilized to drive not only the 
main generator but also the pump, 
which lifts part of the tailrace water 
to an elevated reservoir. During peak- 
load hours the pump is disconnected 
from the generating set, and the 
stored-up water is then utilized in. an 
auxiliary turbine-generator set, which 
may operate in parallel with the main 
generator, thus covering the peak load. 
This fundamental method, together 
with several possible hydraulic. and 
lectric variations, is exp-ained in an 
laborate article, which gives descrip- 
tions of four actual hydro-electric 
plants in. Europe, with ratings of 300 
hp., 800 hp., 2,200 hp. and 55,000 hp. 
respectively. Of particular interest is 
the large station last named. It con- 
tains two Pelton wheel sets, each com- 
prising on one shaft a 27,500-hp. 
turbine, a 20,000-kva. three-phase 
generator and two geared 5,000-hp. 
centrifugal high-pressure pumps. De- 
signed for a head of 357 meters, each 
turbine has three runners and two 
jets per runner, giving a normal speed 
of 500 r.p.m. Between the generator 
and the one-to-two gearing is a’ mag- 
netic coupling which permits connection 
or disconnection of the pumps at full 
speed. This coupling is the largest of 
its kind in existence.—Zeitschrift des 
Vereines Deutscher Ingenieure, Nov. 8 
and ‘Nov. 15,. 1924. 

Working Costs for Heavy-Oil En- 
gine.—Items are quoted from a Diesel 
Engine Association report giving actual 
working costs for thirty-four Diesel or 
semi-Diesel installations in the United 
Kingdom and three overseas. The total 
engine cost of the former, with an 
output of more than 26,000,000 kw-hr. 
at an average annual plant load factor 
of 13.3 per cent, was 1.82 cents per 
kilowatt-hour; for the others, with 
8,000,000 kw.-hr., 1.36 cents. The con- 
ditions in many instances were un- 
favorable. The maintenance cost ap- 
pears to be in the neighborhood of: £1 
per kilowatt installed, based. on data 
for 112 engines totaling 22,000 kw.— 
Electrician (England), Nov. 21, 1924. 


Economic Design of Penstocks.—H. 
L. DOooLITTLE.— Proceeding from a 
premise essentially analogous with 
Kelvin’s law for electrical conductors— 
namely, that the most economical pen- 
stock will be that in which the sum of 
the annual value of the power lost in 
friction and the annual charges for 
interest, depreciation, taxes, etc., is a 
minimum—the author has devised a 
graphical method. This is described 
and an illustrative example is worked 





out numerically. As a final step a 
curve is plotted for each diamct2r cor- 
sidered, with distances from the start- 
ing point as abscissas and annual costs 
per foot as ordinates. The area under 
cach curve then represents the -total 
annual cost fora pipe of given diameter 
and material., In th2 discussion follow- 
ing the paper R. L. Daugherty gives an 
algebraic method.for solving the same 
kind of problem. — Mechanical -Engi- 
necring, Mid-November, 1924. 


Generation, Control, Switching 
and -Protection 


Alignment Charts- for Pipixg Prob- 
lems. — Louis E:  Patscu. — Several 
charts-of the straight-line or monogram 
type are given for the rapid so!ution 
of. problems involving pipe sizes and 
lengths and steam flow in terms of 
velocity, volume, weight, density and 
pressure drop. Their use is expla-:ned 
in several practical examples.—Power 
Piant Engineering, Dec. 1, 1924. 

Current-Limiting Switch.—M. Jorc- 
ENSEN. — Cheap hydro-electric power 
made.it.possible to supply 80 pcr cent 
of: the consumers in Norway on a flat- 
rate basis. To prevent users taking 
more than the energy contracted for, a 
limiter has been installed at every cus- 
tomer’s plant which, automatically in- 
terrupts the service when the stipulated 
supply is exceeded, but connects it 
again when the loads drop below the 
maximum demand agreed upon. To 
avoid unjustified ;interruptions and to 
insure perfect performance, a great 
many of these limiting switches of 
various manufacture were subjected to 
rigorous tests. These were withstood 
best by. the. design .by Jacobsen de- 
scribed in this:;paper.. Its principle 
involves the combination of a calibrated 
electromagnetic relay with an expand- 
ing hot wire. At excessive current the 
rclay closes and. energizes a_ small 
transformer. The’-secondary of this 
transformer heats; a: metal strip, the 
bending of which interrupts the line. 
A ‘momentary overload is thus of no 
consequence. If the overload persists, 
the. apparatus makes. and breaks the 
line about ten times per minute. A 
life test to which it was subjected, com- 
prising a million ‘operations, did not 
seem to affect the contacts on a 5-amp., 
220-volt limit switch. Although ‘the 
switch is adjustable up to 35 amp., 
three models, for 0.2°to 1 amp., 1 to 3.75 
amp.‘ and 2 to 10 amp. have been stand- 
ardized. — Revue Générale de l’Flec- 
tricité, Nov. 29, 1924. 


Oil -Cireuit- Breaker. — M. -F. - OErR- 
LIKON.—The sudden pressure generated 
by an electric arc under oil and the 
great possibility of the ignition of 
gases thus developed are the two most 
difficult problems against which the 
designer of oil switches has to guard. 
The present descriptive paper shows 
how a Swiss concern attempts to over- 
come these electromechanical details. 
The contacts themselves are inclosed in 
a strongly built gas chamber which has 
a number of small openings acting as 
baffles upon the escaping gases. The 
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main contact is of the plunger type, 
fitting snugly, into a multisector sta- 
tionary copper ring. Concentrically 
around the contacting device are ar- 
ranged a number of insulating cylinders, 
upon the surface of which the resist- 
ance wire for the intermediate contacts 
is wound. It is claimed that this is the 
most logical place for this resistance, 
because it is least liable to be affected 
by the settling of soot from the oil, as 
is the case, for example, on all designs 
where this resistance is lodged at the 
bottom of the oil tank. A double posi- 
tion indicator makes it possible at all 
times to see at a glanc2 the exact posi- 
tion of the switch contacts. Universal 
joints between contacts and inclined 
high-voltage leads simplify greatly a 
proper alignment of the switches in the 
tank. These new switches. can be 
equipped with an internally located 
overload tripping mechanism. Iltustra- 
tions show models and their details for 
installations up to 80 kv.—Bulletin 
Oerlikon, November, 1924. 


Transmission, Substations and 


Distribution 


Methods for Inereasing the Power 
Factor-in Distribution Systems. — R. 
LILJEBLAD.—This paper gives a general 
discussion of the different’ methods 
available for improving the power 
factor in. distribution systems. The 
discussion applies to Swedish condi- 
tions, where the induction motor with 
short-circuited rotor is not widely used. 
The author emphasizes the importance 
of this means of improving the power 
factor. — Teknisk Tidskrift (Sweden), 
Elektroteknik, Nov. 1, 1924. 


Operating Characteristics of Rural 
Transmission Lines.—The engineering 
extension department of Iowa. State 
College has been collecting information 
relative ‘to. electric service given ‘by 
rural transmission lines.' This covers 
a period: since 1919. During the past 
year and a half additional data showing 
power factor, maximum demand,. am- 
peres, volts and losses on these lines 
have been gathered, and this informa- 
tion is recorded ‘in this bulletin —Bul- 
letin No. 53, Engincering Extension 
Department, Iowa State College. 

Swiss Outdoor Substations. — E. 
HeEusser. — Outdoor installation of 
large power apparatus seems to be 
slowly gaining ground in Europe, Not- 
ably in Switzerland a number of such 
plants-are now in successful operation, 
among which the Olten substation of 
the Federal Swiss Railwaystis the larg- 
est not on'y in that country but in all 
Europe as well. The plant contains 
five single-phase, 3,000: kva. self-cooled 
transformers, which step the incoming 
60,000-volt, single-phase current down 
to 15,000-volt railway trolley voltage 
at a frequency .of 16% cycles. The 
complete equipment of the station, in- 
cluding choke coils, switches, lightning 
arresters and measuring transformers 
for both the high-voltage and low-volt- 
age sides, are made to stand outdoor 
installation. All switches have electric 
remote control, operated from a cen- 
trally located control room. The main 
oil switches have a rated interrupting 
capacity of 250,000 kva., but are capa- 
ble of opening a short circuit of 600,000 
kva. There are ten breaking points in 
each switch, so arranged with protec- 
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tive resistances as to give a gradual 
opening and closing (multi-resistance 
step switch). All 60-kv. insulators are 
tested with 200 kv. and all 15-kv. insu- 
lators with 65 kv, Exterior high- 
voltage wiring of the station is ex- 
ecuted in copper tubing with concen- 
tric screw joints.—Elektrotechnik und 
Maschinenbau, Nov. 2, 1924. 


Units, Measurements and 
Instruments 


Temperature Indicator Tester. — D. 
Lewis.— An instrument is described 
which provides a simple and rapid 
method of checking the accuracy of 
temperature indicators or recorders in 
use with thermocouples. It is shown, 
theoretically, that the instrument is 
electrically equivalent to a _ thermo- 
couple which can be made to generate 
any required electromotive force (in 
millivolt steps) and have any required 
resistance between 1.2 ohms and 12.2 
ohms, Details are given on how to 
use the instrument.—Journal of Scien- 
tific Instruments (England), Novem- 
ber, 1924. 


Curve Drawing Apparatus for Vac- 
uum Tubes.—H. STAHL.—The character- 
istics of a vacuum tube such as is used 
in radio work are best expressed by 
furnishing with the tube a curve sheet 
of the various electrical data of the 
particular tube. When there is a vari- 
ation of the voltage on the grid, the 
heating, the anode voltage, the anode 
resistance, and in some cases the volt- 
age on the auxilliary grid, will vary 
correspondingly. These characteristic 
curves have hitherto been plotted by 
hand from a great number of individual 
readings. The author has devised for 
this purpose a semi-automatic appa- 
ratus, with the aid of which they can 
be plotted mechanically by unskilled 
operators in a routine way. The ap- 
paratus consists of a slide-contact 
resistance so arranged that a movable 
drawing board is rigidly connected with 
the slider. By turning a small hand 
wheel, which operates a_ threaded 
spindle, the slider is moved along the 
resistance and at the same time the 
drawing board, upon which has been 
fastened a sheet of co-ordinate paper, 
is moved forward. Above the drawing 
board a mirror is placed which reflects 
the beam from a galvanometer down 
upon the board. While the resistance 
varies the voltage, the galvanometer 
measures the other variable sought, 
and the light spot upon the moving 
board gives the relation of the two. 
All the operator has to do is to turn 
the hand wheel with his left hand and 
trace with a pencil in his right hand 
the traveling light spot upon the board. 
—Elektrotechnische Zeitschrift, Nov. 
27, 1924. 


Motors and Control 


Electrification of Roumanian Oil 
Fields.—A. Proca.—Soon after the first 
few trial installations of electric drive 
for drilling towers, pumps and other 
machinery in the oil fields of Roumania, 
the great advantages of this general 
electrification became quickly apparent, 
and with plenty of cheap power avail- 
able its progress is now very rapid. 
Three-phase current of 25 kv. and of 
10 kv. at 50 cycles is being furnished, 
which is transformed to 500 volts for 
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power and to 110 volts for lighting. 
Percussive and rotary drilling are com- 
mon, with the present tendency toward 
more general use of the latter method. 
For drives with constant speed squirrel- 
cage motors with a starting compen- 
sator and frequently with a centrifu- 
gally operated mechanical clutch are 
the rule. Variable speed is obtained 
from wound-armature motors and step 
resistances. To prevent fire danger all 
collector rings are totally inclosed and 
usually installed outside of the motor 
bearing. Likewise all starters and 
other switches are totally inclosed or 
oil-immersed. Starting compensators 
are built in one unit with the operating 
controller switch in one oil tank Ap- 
parently only apparatus of German and 
Austrian manufacture is installed in 
these fields —Revue Générale de l’Elec- 
tricité, Nov. 29, 1924. 


Heat Applications and Material 


Handling 
Ferrophosphorus from the Electric 
Furnace. — THEODORE SWANN. — The 


sources of raw material, the reason 
for the demand and important con- 
siderations in the manufacture of 
ferrophosphorus are given. The elec- 
tric furnace operates at about a 94 per 
cent power factor and a 90 per cent 
load factor may with care be obtained. 
The electrode consumption is small, 
around 5 lb. per 1,000 kw.-hr. aoe 
Iron Age, Dec. 4, 1924. 


Industrial Electric Heating Installa- 
tions.—This is a serial report of the 
industrial heating committee of the 
N. E. L. A. Realizing the small amount 
of data on industrial heating installa- 
tions available for general distribution, 
the committee began the compilation of 
data from installations in the territory 
of its members. With the aid of a ques- 
tionnaire, the reports on the various 
installations have been standardized 
and are published in a form suitable for 
ready reference. In all forty-eight in- 
stallations are covered. — Publication 
No. 24-80 of the N. E. L. A. 


Traction 


Electric Road Vehicle.—D. E. Batry. 
—In this long and apparently full 
abstract of a paper read before the 
Institution of Automobile Engineers 
(England) the operating character- 
istics of the electric and gasoline vehicle 
are first contrasted. Tractive-effort 
curves for a trolley bus and a four-speed 
gasoline bus of equal weight show 
higher values for the former, especi- 
ally at the lower speed. An analysis 
of one bus gives, for performance on 
the level, the meet capper in the 


PERFORMANCE OF ELECTRIC ROAD 


VEHICLE 
Watt- ed 
: Units Hours Effi- 

Miles per per ciency, Roaa 
Gear er Car- Ton- Per Resistance 
Ratio Hour Mile Mile Cent Lb. per Tor 
11.66 14.8 0.91 130 74. 48 full 
9 66 17.0 0.91 130 76 49 4) field 


11.66 16.6 0.904 129 76 8649 { shunted 
9.66 19.0 0.894 128 78 50.5 ) field 


table. The author expresses the belief 
that the trolley bus may go far toward 
solving the problem of replacing worn 
rails. He then describes several gaso- 
line-electric systems, both full electrical 
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and electromechanical, that have been 
devised for transmission.—Engineering 
(England), Nov. 14 and 21, 1924. 


Telegraphy, Telephony, Radio 
and Signals 


Damped Oscillations Produced by 
Triode Valve-—Y. WATANABB.—When 
a valve oscillator is so arranged as to 
produce sustained oscillations, damp 
oscillations are very often obtained. 
The reason for this action is explained. 
The author has studied the case, using 
grid voltages of comparatively low fre- 
quency (50 cycles) and a higher fre- 
quency (about 10,000 cycles), and has 
experimentally determined the critical 
frequency, the critical magnitude of the 
grid voltage and the critical filament 
current which is necessary for the pro- 
duction of the damped oscillation. 
Journal of the Institute of Electrical 
Engineers of Japan, No. 434. 


Effect of the Shape of the Transmit- 
ting Aérial Upon Observed Bearings 
on a Radio Direction-Finder.—R. I. 
SMITH - RosE.— The experiments de- 
scribed in this paper were carried out 
to determine to what extent the emis- 
sion of abnormally polarized waves by 
aérials of different shapes from a 
ground transmitting station was re- 
sponsible for the frequent occurrence 
of variable “night errors” at a ground 
direction - finding station. Diagrams 
are given and the summarized results 
are tabulated. It is concluded that 
the frequency and magnitude of these 
errors are independent of the shape 
of the transmitting aérial, within the 
limits of this investigation, and that 
the use of a source of radiation which 
is as far as possible only polarized in 
the normal manner in no way dimin- 
ishes the night effects generally experi- 
enced.—Journal of Institution of Elec- 
trical Engineers (England), November, 
1924, 


Electrical Constants of Dielectrics 
for Radio Frequency Currents.—R. V. 
GUTHRIE, JR.—The method and appara- 
tus used are described and illustrated, 
followed by a table of dielectric con- 
stants and power factor, at 10° cycles 
per second for thirty-nine substances.— 
Proceedings of Institute of Radio En- 
gineers, December, 1924. 


Miscellaneous 


Vibration Problem in Engineering.— 
C. R. SODERBERG.—The author investi- 
gates in this section of a continued 
article the influence of the stationary 
parts of electric machines upon the 
critical speed of the rotating members. 
The treatment, while mathematical, in- 
cludes a running commentary on the 
physical significance of the equations. 
The conclusion is that the critical speed 
of the rotating part is lowered by (1) 
flexibility of the bearing pedestals and 
their supports, (2) the parts of the 
masses of these members, which enter 
into the vibrating motion, and (3) the 
magnetic pull. in the air gap. These 
have an influence that may in extreme 
cases amount to 20 or 25 per cent. This 
reduction is of greatest importance in 
relatively low-speed machines operating 
slightly below the fundamental critical 
speed. — Electric Journal, December, 
1924. 
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Investigation of “Power Trust” Now Asked 


Senator Norris Fathers a Resolution with That Object—Another 


Senator Assails “Fertilizer Trust,’ 


. 


and Muscle Shoals 


Blockade Remains Unbroken 


RUITLESS wrangling once more 

marked the Senate debate on 
Muscle Shoals, the “unfinished busi- 
ness” of the Upper House, when Con- 
gress reassembled after the Christmas 
holidays. A resolution directing the 
Federal Trade Commission to investi- 
gate and report on the ramifications of 
an alleged “power trust” was _ intro- 
duced by Senator Norris of Nebraska. 
Action was deferred. 

The resolution recited that “it has 
been alleged on the floor of the Senate 
and in the public press that a power 
trust exists in the United States and 
that many public utility and power 
companies are wholly or partly con- 
trolled through stock ownership, inter- 
locking directorates and various other 
means and methods by various combina- 
tions of water-power companies, large 
manufacturing and industrial corpora- 
tions and by banking and other institu- 
tions.” The commission, under the 
resolution, was directed to investigate 
“the present degree of concentration 
and interrelation in the ownership, 
control, direction, financing and man- 
agement through legal or equitable 
ownership of stocks, bonds or other 
securities or instrumentalities, or 
through interlocking directorates or 
holding companies, including trade as- 
sociations, or through any other device 
or means whatsoever, of power com- 
panies, transmission companies, public 
utility companies and other companies 
and associations engaged in what is 
commonly known as the public utility 
field of business.” 

The resolution also seeks informa- 
tion relative to the extent to which 
banks and trust companies and the 


principal companies manufacturing 
electrical equipment and apparatus 
have an interest in public utility com- 
panies. 


Senator Norris said on Tuesday that 
the withdrawal of the General Electric 
Company from public utility ownership, 
just announced, would not deter him 
from pushing his resolution. Asked in 
New York whether the proposed inves- 
tigation at Washington had anything 
to do with the General Electric Com- 
pany’s new move, President Gerard 
Swope declared that the change had 
been under consideration for more than 
two years. 


ASSAILS “FERTILIZER TRUST” 


Senator Harrison of Mississippi de- 
clared the resolution should be amended 
to include an investigation of the 
“fertilizer trust,” which, he said, was 
opposed to the Underwood bill. He 
read a published statement by Gustavus 


Ober, Jr., of Baltimore, president of 
the National Fertilizer Association, 
which Senator Harrison said was the 
“fertilizer trust,” in which Mr. Ober 
declared the Underwood bill would de- 
moralize the fertilizer industry. The 
Mississippi Senator declared that Ober 
was opposed to either private or gov- 
ernment operation of the nitrate plants 
at Muscle Shoals for the production of 
fertilizer for the farmers. 

Senator Bruce of Maryland came to 
Mr. Ober’s defense, and an acrimonious 
passage at arms followed. 

The opinion is freely expressed in 
Senate circles that the Underwood 
measure is beaten, and that the amend- 
ment of Senator Jones of Washington, 
under which an investigation would be 
made by a commission, will be adopted. 





Weeks Says Royalty on Nitrate 
Patents Is Too High 


The possibility that some disposition 
may be made of Muscle Shoals at this 
session of Congress has prompted the 
Secretary of War to request author- 
ization to spend $15,000 for the de- 
fraying of such expenses as may be 
necessary in connection with the arbi- 
tration of the rate of royalty to be 
paid the American Cyanamid Company 
for the use of its patents at Nitrate 
Plant No. 2. The contract between 
the government and the American 
Cyanamid Company provides for the 
payment of royalty at the rate of 14 
cents per pound of fixed nitrogen. 
Were nitrogen to be fixed at the rate 
of 40,000 tons per year, it would be 
necessary at that rate to pay the 
Cyanamid Company $1,200,000 per 
year. The contract runs until 1934. 

Secretary Weeks contends that there 
is every reason why the royalty rate 
should be _ reduced. Moreover, he 
argues that the present rate is so high 
as to be prohibitive of an economical 
production of fixed nitrogen at that 
plant. 





Joliet and Quincy Utilities 
Sold to Middle West 


Van Horn Ely, president of the 
American Electric Power Company, 
Philadelphia, has announced the sale 
to the Middle West Utilities Company 
of Chicago, of which Martin J. Insull 
is president, of the Chicago & Joliet 
Electric Railway Company, which sup- 
plies light and power in Joliet and 
neighboring towns in addition to oper- 
ating local. and suburban railways, and 
the Quincy (Ill.) Gas, Electric & Heat- 





ing Company, reaching a population of 
40,000 with electric service. The deal 
included also gas companies in Warsaw 
and Goshen, Ind., and Niles, Mich. The 
total consideration was not announced 
by Mr. Ely, but it is believed to have 
been approximately $10,000,000. 


Will Spend $41,500,000 


North American Company Publishes 
Outline of 1925 Budget 
for Three States 


PPROXIMATELY $41,500,000 will, 

according to President F. L. Dame, 
be expended by the North American 
Company during the coming year for 
new construction work and for other 
developments of the physical properties 
of the company’s subsidiaries in and 
around Cleveland, St. Louis and Mil- 
waukee. Plans for the northern Ohio 
district surrounding Cleveland cal! for 
the expenditure of approximately $20,- 
000,000. In the Illinois-Missouri terri- 
tory, centering in St. Louis, the ex- 
penditures for additions and extensions 
will aggregate approximately $11,000,- 
000, and for the construction plans in 
Wisconsin and Michigan expenditures 
of approximately $10,000,000 will be 
made. Electric and coal properties in 
Kentucky will be improved at a cost 
of approximately $500,000. The larg- 
est single undertaking will be the 
400,000-hp. station to be built at Avon, 
near Cleveland, to supplement the fa- 





cilities of the Cleveland plant, as 
already related in the ELECTRICAL 
WORLD. 





To Erect Commemorative 
Tablet at Niagara Falls 


Today (Saturday, January 3) a 
bronze tablet is to be unveiled at the 
portal entrance to Power House No. 1 
of the Niagara Falls Power Company 
at Niagara Falls, N. Y. This tablet, 
which is the gift of Edward D. Adams 
of New York, veteran engineer and 
financier and former president of the 
company just named, will commemo- 
rate “the pioneers of the Niagara Falls 
Power Company of 1886.” It will be 
dedicated with appropriate ceremonies. 





New York Water Power Board 
Denies All Applications 


The outgoing Democratic New 
York State Water Power Commission 
at its final meeting at Albany on Mon- 
day denied applications for the develop- 
ment of approximately 1,000,000 hp. 
in the St. Lawrence River by the Louis- 
ville Power Corporation and the St. 
Lawrence Transmission Company. The 
commission at a previous meeting in 
September denied all pending applica- 
tions for development of power by pri- 
vate corporations with the exception of 
these two companies. The original 
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Applications in both instances were 
made during the Miller administration 
after the enactment of the Rob:nson 
law. Preliminary licenses to make sur- 
veys had been granted in some in- 
stances, but further action was sus- 
pended when Governor Smith took 
office January 1, 1923. 

The incoming Water Power Commis- 
sion, which is composed of the Conser- 
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Portland (Ore.) Girl 
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vation Commissioner, State Engineer 
and Surveyor, Attorney General, Tem- 
porary President of the Senate and 
Speaker of the Assembly, will be com- 
pletely Republican, and while able to 
function with unanimous accord under 
the Robinson law, will be handicapped 
in consideration of the applications 
made under it owing to the action of 
the outgoing commission, 


Wins Capital Prize 


Model Electric Home in Better-Home-Lighting Contest Goes to Julia 
Groo—tTen Scholarships, Worth from $300 to 
$1,200, Are Widely Distributed 


OMPETING with more than two 

million school children in the 
United States and Canada, of whom 
nearly one million actually submitted 
essays, fairy tales and verses in the 
better-home-lighting contest, Julia Groo, 
87 North Twenty-third Street, Port- 
land, Ore., eighteen years of age, was 
declared the winner of the fifteen- 
thousand-dollar model electric home 
offered by the Lighting Educational 
Committee, 680 Fifth Avenue, New 
York City. This home will be built on 
a lot provided by Miss Groo anywhere 
she desires. Ten other boys and girls 
in various portions of the United 
States and Canada received scholar- 
ships ranging in value from $300 to 
$1,200. 

The international judges of the 
home-lighting contest were William Mc- 
Andrew, superintendent of schools, 
Chicago; Mrs. William Brown Meloney, 
editor the Delineator; B. C. Forbes, 
editor Forbes Magazine; Sarah L. 
Rhodes, principal Public School 28, 
Brooklyn; George D. Shepardson, pro- 
fessor of electrical engineering, Uni- 
versity of Minnesota; George R. An- 
derson, professor of illuminating engi- 
neering, University of Toronto, and 
M. H. Aylesworth, executive manager 
of the National Electric Light Associa- 
t'on, who acted for Franklin T. Griffith, 
president of that association, Mr. 
Griffith being unable to be present. The 
judges selected the winning essays 
from over 45,000 local prize winners in 
4,784 communities in the United States 
and Canada. Each community was al- 
lowed to submit ten to fifty local win- 
ners for the judges’ consideration, ac- 
cording to its population. 

With the use of a “Home-Lighting 
Primer” containing lessons on home 
lighting, the contestants were obliged 
to do three things in the competition: 
First, to make an investigation of their 
own and two neighbors’ homes and re- 
port in the primer on the lighting con- 
ditions there found; second, to cut 
fixtures from a catalog in the primer 
and paste them in what they thought 
were the proper places in the “light- 
less” illustrations of rooms also con- 
tained in the primer; third, to write 
an essay explaining how they would 
change the lighting equipment in their 
own homes to conform with present- 
day lighting standards. Miss Groo 
was adjudged the winner because she 
complied most rigidly with the rules of 
the contest and presented an essay 
which was clear, well written and of 
superior excellence, 


The five boys and five girls who won 
scholarships are as follows: 

Two second prizes of scholarships 
worth $1,200 in American or Canadian 
colleges: George R. Pinaroc, 451 El- 
wood Avenue, Oakland, Cal., and 
Dorothy Lathe, East Aylmer, Quebec, 
Canada. 

Two third prizes of scholarships 
worth $600 in American or Canadian 
colleges: John P. Crawford, 1226 West 
Walnut Street, Kokomo, Ind., and 
Lucile Brewer, Gainesville, Ga. 

Two fourth prizes of _ scholar- 
ships worth $600 in American or 
Canadian colleges: Joe Kelly, 839 East 
Washington Street, Martinsville, Ind., 
and Irene Kline, 274 State Street, Low- 
ville, N. Y. : 

Two fifth prizes of scholarships 
worth $300 in American or Canadian 
colleges: Roswell E. Brett, 937 Gotham 
Street, Watertown, N. Y., and Mary W. 
Holman, Huntsville, Mo. 

Two sxth prizes of scholarships 
worth $300 in American or Canadian 
colleges: Everett E. Wigger, 40 North 
Main Street, West Alexandria, Ohio, 
and Eleanor K. Linik, 58 Aurora 
Street, Lancaster, N. Y. 





Hughes Praises Influence of 
Science—Metric Men Meet 


To science as a peacemaking force 
among the nations high praise was 
accorded by Secretary of State Hughes 
in welcoming the members of the 
American Association for the Advance- 
ment of Science to Washington for 
their annual meeting last Monday. 
Because of the high degree to which 
international co-operation has _ been 
advanced among scientists, their atti- 
tude, the Secretary said, might be 
taken as a model for the attitude of 
individuals desiring to show an “en- 
lightened patriotism” and by nations 
seeking advancement in peace, “If 
civilization,” he declared, “‘is to advance 
it will be your doing, and the best we 
can hope of governments is that it 
will not stand too much in your way.” 

Simultaneously with the Association 
for the Advancement of Science the 
Metric Association held its annual 
meeting. On the program were many 
prominent technicians. One of the 
features was the group luncheons. At 
these luncheons manufacturers dis- 
cussed their metrological problems with 
Dr. Carl Hering of Philadelphia, 


scientists theirs with Dr. Alexander 
McAdie of Harvard University, edu- 
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cators theirs with Dr. A. E. Kennelly of 
Harvard, and physicians, chemists and 
dietitians theirs with Prof. E. C. Bing- 
ham of Lafayette College, Easton, Pa. 





Susquehanna Power Com- 


pany Asks License 


Federal Commission Soon to Pass Upon 
It—Interstate and Intercorporate 
Complications 


ECAUSE of the desire of the Sus- 

quehanna Power Company of Bel 
Air, Md., to proceed as rapidly as pos- 
sible with its project on the Susque- 
hanna River a meeting of the Federal 
Power Commission is to be held soon 
after the first of the year to pass on 
the company’s application for a license. 
The project contemplates the erection 
of a dam with a crest elevation of 103 
ft. above the sea level which will create 
slack water for a distunce of 10 miles 
to the tailrace of the existing Holtwood 
plant. The power is to be sold to the 
Philadelphia Electric Company. 

Owing to the cost of relocating the 
Columbia-Port Deposit Railroad on the 
east bank of the Susquehuar.r.a, it is not 
regarded at this time as being economi- 
cally feasible to develop the full head 
in the initial installation. It is pointed 
out, however, that the entire head can 
be developed later if the demand for 
power warrants it. 

In view of the fact that the project 
has been in process of organization for 
a period of years and expenditures have 
been made by several interests, and 
since the Susquehanna Power Company 
acquired lands and other properties 
through the issuance of capital stock, 
the accountants of the commission have 
been unable to determine costs in terms 
of money. For that reason it is ex- 
pected that the commission will require 
as a condition of the license that the 
actual cost be fixed jointly by the Fed- 
eral Power Commission and the public 
service commissions of Maryland and 
Pennsylvania. 


COMPLICATED RELATIONS 


The dam and the power house will 
be in Maryland. In fact, 90 per cent 
of the investment will be in that state. 
A portion of the flooded lands and the 
main transmission line will be virtu- 
ally the only properties in Pennsylvania. 
The financing of the project, however, 
is to be undertaken by the Susquehanna 
Water Power Company of Harrisburg. 
On completion it is the present inten- 
tion to lease the properties to an oper- 
ating corporation. It is this third cor- 
poration which will contract with the 
Philadelphia Electric Company for the 
power. From the investigation made 
by the Federal Power Commission it 
appears that this sale would not be 
subject to regulation by the public serv- 
ice commission of either state. There 
also is doubt as to whether the Pennsyl- 
vania commission would have a right 
to review the issuance of the proposed 
securities. For that reason it is 
probable that the Federal Power Com- 
mission will withhold the issuance of 
the license until copies of the lease and 
of the contract have been filed. On ac- 
count of the complicated intercorporate 
relations it is probable that the com- 
mission will require that the issuance 
of securities for the financing of the de- 
velopment be subject to its approval. 
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Washington Rates Down 


Potomac Company Agrees to 25 per 
Cent Reduction and a Sub- 
stantial Refund 


BATTLE over electric rates which 
has lasted seven years’ and 
involved much litigation was settled 
out of court this week when the 
Potomac Electric Power Company, 
which supplies light and power to the 
national capital, agreed to reduce its 
rates at once by 25 per cent and to 
refund to consumers half of the $6,- 
000,000 which has been impounded 
under court decree and represents the 
difference between the rate of 10 cents 
per kilowatt-hour collected by the com- 
pany and the 7.67-cent rate ordered 
by the Public Utilities Commission of 
the District of Columbia in 1917. The 
new rate will be 7% cents a kilowatt- 
hour. The company’s customers, besides 
gaining far cheaper rates for the 
future, will receive back approximately 
10 per cent of the payments they have 
made since the impounding order went 
into effect. The company, on the other 
hand, while conceding the heavy cut 
in rates, saves a large sum through the 
reduction being made only in part 
retroactive. 
Agreement on the valuation of the 
company’s property has also’ been 
reached, it being put at $32,500,000. 





Springfield, Mass., Gets Good 
Rate Decrease 


A 5% per cent reduction in household 
lighting rates, effective January 15, 
1925, was announced just before Christ- 
mas by the United Electric Light Com- 
pany, Springfield, Mass., in a display 
advertisement, which called attention 
to the reduction as representing a pres- 
ent of $80,000 to the public. The new 
rate will be 84 cents per kilowatt-hour 
and is made possible, according to L. 
J. Seott, manager of the company, by 
slightly lower fuel costs and economies 


in operation. 
—_—_>__—_ 


Byllesby Company May Con- 
trol Duquesne Light 


Reports printed in the daily press 
and which appear to have some basis 
point to a possibility that the Duquesne 
Light Company of Pittsburgh will soon 
be absorbed by the Byllesby interests. 
This will come about, if at all, through 
the acquirement of a controlling inter- 
est in the United Railways Investment 
Company by the Standard Power & 
Light Corporation, which was recently 
organized by the Byllesby interests to 
acquire stocks in public utility com- 
panies. The United Railways Invest- 
ment Company controls the Pittsburgh 
Utilities Corporation, which in turn 
‘ontrols the Philadelphia Company, and 


the last-named organization owns all 
the common stock of the Duquesne 
Lighting Company. The five steps in 


the chain of control would make the 
transaction an unusually intricate one. 

A number of street-railway, gas and 
other utility concerns are controlled 
by the Philadelphia Company, but the 
Duquesne Light is the only central- 
station company involved. Its acquisi- 
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tion, if it shall be consummated, will 
mark the first expansion of the Byllesby 
interests into the Eastern light and 
power field, their operating companies 
hitherto having been confined to Middle 
West, Southern and Pacific Coast ter- 
ritory. 
—_—_—_—. 


Illuminating the National 
Christmas Tree 


A permanent location for the na- 
tional community Christmas tree at 
Washington, which was told about in 
the ELECTRICAL WorRLD for December 13, 
page 1275, was assigned by Lieut.-Col. 
C. O. Sherrill, officer in charge of public 
buildings and grounds, on Sherman 
Square, immediately adjoining the 
White House grounds. Service was 
brought to the tree with a_ special 
cable 1,100 ft. long, and a concrete 
manhole was constructed adjoining the 
tree. The equipment for the tree has 
been presented to Colonel Sherrill, who 
will act as its custodian. This equip- 
ment includes streamers and a complete 
outfit of 25-watt amber, red and green, 
spray-finish electric lamps. The Elec- 
tric League of Washington, with T. 
Lincoln Townsend as the chairman, 
assisted by C. M. Marsh of the Potomac 
Electric Power Company, L. T. Souder, 
R. P. Harrington, George Mangan, 
Potomac Electric Power Company, and 
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PRESIDENT COOLIDGE ACCEPTS THE 
NATION’S TREE 


Left to right—President Coolidge, Mrs. 
Coolidge, F. M. Feiker, L. T. Souder, Paul 
Wooton, Col. C. O. Sherrill. 

George Colbeck, took charge of 


decorating the tree. The two street- 
car companies in the District carried 
posters announcing that the President 
would light the tree. Last year he 
turned the switch illuminating a felled 
tree from Vermont. This year a live 
tree from Amawalk, N. Y., presented 
through the American Forestry Asso- 
ciation, was planted as a permanent 
object. 

A bronze tablet will be installed as 
soon as the frost is out of the ground, 
and on it the part taken in the institu- 
tion of the tree by the Society for 
Electrical Development will be acknowl- 
edged. The switch used by the Presi- 
dent, inscribed “Calvin Coolidge, Na- 
tional Christmas Tree, 1924,” was 
presented by Mr. Townsend to F. M. 
Feiker, vice-president. of the society. 
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Brooklyn Edison Cuts Rate 


Reduction from 8 Cents to 74 Cents 
Will Save $1,000,000 a Year 


to Consumers 


MILLION dollars annually will be 

saved to the customers of the 
Brooklyn Edison Company, as estimated 
on present consumption figures, by a 
voluntary reduction of the residential 
lighting rate from 8 cents a kilowatt- 
hour to 73 cents. This reduction went 
into effect on Thursday, January 1. 
It applies to the whole borough, 
including Flatbush, where the Edison 
company had already reduced the rates 
charged by the Flatbush Gas Company, 
whose electrical department it recently 
purchased, from 10 cents to 8 cents a 
kilowatt-hour. 

These are the first reductions in 
electrical rates made by a New York 
City central-station company since the 
war. In announcing them M. S. Sloan, 
president of the Brooklyn Edison Com- 
pany, said that it had been the fixed 
policy of the company to share volun- 
tarily with its customers every benefit 
that accrued to it, and that the opera- 
tion of the company’s new Hudson 
Avenue power station and notable 
changes in the distribution system had 
reduced the cost of furnishing electrical 
energy to customers. The new station 
provides more than half of the energy 
required for serving the company’s 
500,000 customers. It has enabled the 
company to reduce the manufactured 
costs of energy, which represent about 
10 to 15 per cent of the total cost of 
electric service. 

To increase the efficiency of opera- 
tion, for the last four years the com- 
pany has been gradually rebuilding its 
distribution system, changing from 
two-phase to three-phase and raising 
the voltage on the transmission cables 
from 13,800 volts to 27,600 volts. This 
work is now complete in large measure. 


KEEPS UP WITH CiTy GROWTH 


“Following the policy of the com- 
pany, we have taken these savings 
into account and shared them with our 
customers,” said Mr. Sloan. “The 
Brooklyn Edison Company or its pred- 
ecessors have been engaged for ap- 
proximately forty years in serving the 
public with electrical energy, having 
spent upward of $110,000,000. In the 
last five years we expended in excess 
of $75,000,000, or an average of $1,- 
250,000 per month. We have kept up 


‘with and taken care of our share of 


the growth of this community, which 
is growing more rapidly than any other 
part of this country.” 

William A. Prendergast, chairman 
of the New York Public Service Com- 
mission, issued a statement commend- 
ing the action of the company in 
voluntarily reducing rates and promot- 
ing good public relations. He pointed 
out that the saving had been brought 
about without a rate case or a dollar’s 
cost to company or public. Corporation 
Counsel Nicholson of New York City 
on the other hand, attributed the reduc- 
tion to fear of proceedings to be 
taken by the city and declared it “a 
mere bagatelle to the public and only 
a small part of the actual reduction 
that it is entitled to.” 
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Work on Hetch Hetchy Is to 
Be Resumed After Shutdown 


After a three weeks’ shutdown on 
portions of the construction work on 
the Hetch Hetchy municipal water and 
power project of the city of San Fran- 
cisco work is again to be resumed. 
The shutdown, which was accompanied 
by much dispute and acrimony among 
the city authorities, as well as by court 
proceedings, was due to the depletion 
of the forty-five-million-dollar bond 
issue of 1910. The controversy started 
late in November, when Acting Mayor 
McLeran ordered work affecting about 
half of the thousand men employed on 
the project stopped. 

City Engineer O’Shaughnessy and 
some of the members of the Board of 
Supervisors held that there was $1,200,- 
000 in the Hetch Hetchy operating fund, 
derived from the sale of power from 
a small temporary plant and revenue 
from the city’s railroad, that should be 
transferred to the construction fund. 
After failure to transfer these funds 
or to find some other means of financ- 
ing the continuation of the work, the 
Spring Valley Water Company, a pri- 
vate utility supplying water to San 
Francisco, offered to provide $1,000,000 
in cash, as an advance on the rental 
to become due to the city, under a con- 
tract privileging the water company 
to use the city’s aqueduct across the 
lower end of San Francisco Bay. 

This offer was duly accepted, and 
work was ordered resumed on Decem- 
ber 22. The stop order did not affect 
work on the Moccasin Creek power 
house nor work on the transmission 
line, but did delay work on the lining 
of the tunnel and at the intake. The 
power end of the project is scheduled 
for completion early in the spring of 
1925. 





Four Mayors Confer Over 
State-Owned Power 


A conference of the mayors of Al- 
bany, Troy, Schenectady and Cohoes, 
N. Y., was held with State Engineer 
and Surveyor Dwight B. La Du last 
week to discuss the practicability of 
the use by these cities of electrical 
energy generated by the state-owned 
plants at Crescent Dam and Vischer’s 
Ferry on the canalized Mohawk River. 
The law under which the two-million- 
dollar hydro-electric plant of the state 
was erected provides that the energy 
generated may be sold only to munici- 
palities. Asa result of the conference 
the mayors of the cities named will 
ascertain what electricity is costing 
now for municipal purposes and the 
length of time present contracts have 
to run, and after learning from the 
state what price will be fixed for the 
energy generated at Crescent Dam and 
Vischer’s Ferry, the cities will be in a 
position to say whether they can make 
advantageous use of it. At the con- 
ference, so far as could be learned, n- 
amendments were suggested to the law 
to make the sale of the electrical 
energy possible to private corporations. 
The primary object of the conference 
was, of course, to disprove the charge 
recently made in the public press that 
the state has a “white elephant” on its 
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hands, inasmuch as the cities of the 
capital district are unable to distrib- 
ute or use the electricity. The state 
will face a heavy financial loss if it is 
unable to sell this power. 





Farm-Service Movement Starts 
in New England 


Electric utilities, agricultural in- 
terests and educational institutions in 
New England are initiating a co- 
operative investigation of the economic 
possibilities and service opportunities 
of electricity on the farm which 
promises much for future good rela- 
tions between rural communities and 
central stations and which is in close 
accord with the N. E, L. A. work in 
this field in other parts of the country. 
The New England movement had its 
inception in New Hampshire, when 
former Governor Bass and President 
Hetzel of the University of New Hamp- 
shire appointed a committee on the 
application of electricity to agriculture. 
At a recent meeting of the executive 
committee of the New England Divi- 
sion, N. E. L. A., at Boston the plans 
of the New Hampshire committee were 
set forth, and it was agreed that the 
work should be financed by the utili- 
ties and that the New Hampshire com- 
mittee should represent all of New 
England and make its investigations 
available to all state institutions and 
all supporting public utilities. Presi- 
dent F. H. Smith of the New England 
Division, N. E. L. A., said last week to 
a representative of the EL™ZCTRICAL 
WorLp that it is expected that the 
program will require the full time of 
a competent field worker and that the 
matter is of profound importance to 
the utilities of the Northeast from the 
point of view of. public relations as 
well as of load building. 

There are 156,000 farms in New 
England, 15.3 per cent of which are 
supplied with either gas or electric 
service, but in Maine, New Hampshire 
and Vermont only about 10.5 per cent 
of the farms are thus equipped. Forty- 
eight per cent of the farmhouses, or 
more than four times the national aver- 
age, have running water, while 51 per 
cent have telephones and 25 per cent 
automobiles. The plans call for a de- 
tailed study during the next three years 
of the maximum amount of electric 
service which can economically be used 
on representative farms, the present 
uses of electricity in representative 
areas, possibilities of increasing uses 


-of electricity and other elements in the 


problem. Certain farms will be selected 
for detailed study and the survey is 
expected to cover about five hundred 
farms in representative areas. 

The New Hampshire committee in 
charge is: Chairman, F. A. Belden, 
vice-president Portsmouth Power Com- 
pany; J. G. Kendall, director of agri- 
culture and home economics, University 
of New Hampshire; J. G. Winant, Con- 
cord; C. M. Barker, Exeter; R. D. 
Hunter, Claremont; E. P. Robinson. 
Durham; L. W. Hitchcock, professor of 
electrical engineering, Durham; R. D. 
Smith, general manager Keene Gas & 
Electric Company; G M. Putnam, 


president New Hampshire Farm Bureau, 
Concord, and E. K. Sawyer, president 
State Grange, Atkinson. 
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Engineers Approve Water-Di- 


version Plans of Chicago 


A “brief statement of findings and 
conclusions” is included with recom- 
mendations just made by the engineer- 
ing board of review of the Sanitary 
District of Chicago on the much- 
agitated question of the diversion by 
that city of water from Lake Michigan. 
The engineering board, which has 
twenty -eight members, defends the 
city’s course and approves of the de- 
sired diversion of 10,000 sec.-ft. It de- 
clares that diversion is necessary for 
sewage disposal, prevents pollution of 
the lake, improves navigation in the 
waterways that flow from the Great 
Lakes and makes hydro-electric energy 
available where needed. It recom- 
mends that the city make a fair settle- 
ment of all damages in the [Illinois 
River Valley for which the Sanitary 
District is responsible and that it offer 
to contribute its proper share of the 
cost of lake-regulating works, to be 
installed in such manner as the War 
Department shall approve. 

Under the heading “Water Power” 
the board of review points to the hydro- 
electric plant at Lockport, which sup- 
plies energy to Chicago and other cities 
for municipal purposes, and says that 
full utilization of the water in the 
Drainage Canal and the Des Plaine-- 
Illinois River for the development of 
power is desirable. “By reason of the 
demand for power and its higher mar- 
ket value,” the board says, “a cubic 
foot of lake water is now worth as 
much for power production in Illinois as 
at Niagara, even were the full avail- 
able head between Lakes Erie and 
Ontario utilized. There is no economic 
loss to the country at large by using 
lake water for power in Illinois instead 
of at Niagara.” 

Asserting that at present not quite 
two-thirds of the power available under 
treaty restriction is utilized at Niagara, 
the board adds: “There are no treaty 
restrictions as to the use of the St. 
Lawrence water for power, but less 
than 10 per cent of the available power 
is utilized. There will be no economic 
loss of power on either the Niagara 
or the St. Lawrence River by reason 
of the diversion of water from Lake 
Michigan until 95 per cent of the avail- 
able power at each location is de- 
veloped.”” The proposed deep waterway 
on the St. Lawrence will, the board 
says, suffer no interference because of 
the withdrawal of 10,000 sec.ft., if 
regulating works are established. 





Conference on Overhead- 
Line Materials 


A conference on overhead-line mate- 
rials will be held at the Engineering 
Societies Building, New York, on Jan- 
uary 13, 1925, at 10 a.m. This con- 
ference is called by the American 
Engineering Standards Committee in 
accordance with recommendations of a 
special committee and as the result of 
proposals for the standardization of 
overhead-line materials made by the 
American Electric Railway Associa- 
tion. The purpose of the conference 
is to determine whether the unification 
and extension of specifications for 
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overhead-line material, such as_pole- 
line hardware, cross-arms and pins 
and strain insulators, shall be under- 
taken. Trade and technical organiza- 
tions and government departments and 
bureaus to the total number of thirty- 
nine have been invited to send repre- 
sentatives. 

It should be noted, the Standards 
Committee says in issuing the invita- 
tions, that work on the following sub- 
jects is already in the hands of repre- 
sentative sectional committees under 
A. E. S. C. procedure: Wood poles, 
tubular steel poles, conductors (insu- 
lated wires and cables), annealed, 
medium and hard-drawn copper wire, 
zine coating of iron and steel. 


Briefer News 


Technical Committees of Pacific 
Coast Electrical Association to Meet.— 
The second conclave meeting of the 
Technical Section of the Pacific Coast 
Electrical Association will be held at 
the Fairmont Hotel, San Francisco, on 
January 7 to 9. Nine bureaus will hold 
meetings during the three-day session. 





Two Units to Go First Into Cleve- 
land Company’s New Station. — Two 
turbo-generators rated at 35,000 kw. 
each will form the initial installation 
of the Cleveland Electric Illuminating 
Company’s new 300,000-kw. generating 
station at Avon, on Lake Erie, and not 
three units of 22,500 kw. each, as was 
originally announced. The two 35,000- 
kw. machines will be served by four 
pulverized-fuel boilers with a total 
rating of 40,000 boiler horsepower. 





Joint Meeting of Chicago Electrical 
Engineers.—The Chicago Section of the 
Association of Iron and Steel Electrical 
Engineers will hold a joint meeting 
with the Chicago Section of the Ameri- 
can Institute of Electrical Engineers 
and the Electrical Section of the West- 
ern Society of Engineers at the Atlan- 
tic Hotel, Chicago, on January 26, 1925, 
when “Automatic Substations in Steel 
Plants” will be the subject of a paper 
by G. P. Wilson. 





Southwestern Commercial Section, 
N. E. L. A., Holds Meeting.—The Com- 
mercial Section of the Southwestern 
Geographic Division, N. E. L. A., held 
a meeting in Oklahoma City on De- 
cember 15. About thirty-five heads of 
commercial departments of public utili- 
ties of Oklahoma and adjoining states 
attended the conference, and discus- 
sions were held on numerous problems 
connected with increasing the business 
f electric light and power companies. 
Rex I. Brown, secretary Arkansas Utili- 
ties Association, presided. 





Colorado Electrical Men Meet.— 
Members of the Colorado Public Serv- 
ice Association and the Rocky Moun- 
tain Geographic Division of the Na- 
tional Electric Light Association held 
2 joint meeting in Denver on December 
18 and 19. W. P. Southard, general 
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manager of the Trinidad Electric 
Transit Railway & Gas Company, pre- 
sided for the public service group and 
C. A. Semrad, commercial manager of 
the Public Service Company of Colo- 
rado, for the electric light and power 
group. The promotion of a _ better 
understanding between the public and 
the utilities was the main topic. 





Federal Court Takes Jurisdiction of 
Idaho Rates.—Citing a decision of the 
United States Supreme Court as a 
precedent, Judge Dietrich of the United 
States District Court for Idaho has 
overruled a motion made by Attorney- 
General Conner to dismiss the bill of 
complaint recently filed by the Idaho 
Power Company, Boise, for the purpose 
of effecting a complete review of valua- 
tion and rate decisions handed down by 
the Idaho Public Utilities Commission. 
The Attorney-General insisted that the 
company had not exhausted its so- 
called legislative remedy, but Judge 
Dietrich decided that the federal court 
should take jurisdiction. The case will 
probably not be heard until spring. 





Large Sums Being Spent for Street 
Lighting in Many Cities.—A recent re- 
capitulation of sums now being spent 
or soon to be spent on improved street 


lighting in American cities includes 
these sums: St. Louis, $8,000,000; 
Washington, $4,000,000; Syracuse, 
$2,000,000. Chicago has placed an 


order for 6,500 lighting units for resi- 
dential streets, Los Angeles is spend- 
ing $2,000,000 annually for new units, 
and Kansas City has just installed 
nearly 10,000 ornamental lamps. Other 
cities making notable expenditures for 
such improvement are Lansing, Colum- 
bus, El Paso, Indianapolis and Schenec- 
tady. 





The International Project on the St. 
John.—According to information from 
Fredericton, New Brunswick, power 
from the proposed hydro-electric de- 
velopment at Grand Falls, on the St. 
John River, which the New Brunswick 
Electric Power Commission purposes 
to carry out, will be used to operate a 
new plant which the Fraser Companies, 
Ltd., and associated American interests 
are reported to be about to establish 
on the St. John River at Madawaska, 
Me., across from Edmundston, N. B. 
Application for permission to proceed 
with the Grand Falls development will 
be made soon to the International 
Waterways Commission. The initial 
costs of the development will be up- 
ward of $4,000,000. 





“Wired Wireless” on Northern States 
System.—What is said to be the first 
test of “wired wireless” in the Central 
Northern States was made on Decem- 
ber 20, when messages were received 
in Minneapolis over the 66,000-volt line 
from the Wissota (Wis.) power plant 
of the Northern States Power Com- 
pany, 115 miles away. The messages 
were sent through an ordinary radio 
sending set and were clearly heard. 
Two different types of equipment are 
being tried, the system providing for 
“talking back” as well as sending. The 
Northern States Power Company now 
uses a leased telephone wire to Eau 
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Claire and Chippewa Falls, Wis., and 
loss of contact during a storm is 
feared. It is believed that power lines 
might continue to carry messages, even 
if the power were shut off, where tele- 
phone lines would break. 





California Water Survey Nearing 
Completion.—The state-wide survey of 
the water resources of California which 
is being conducted under the direction 
of the State Engineer is expected to be 
completed by March 1, 1925. On this 
survey it is hoped to base a state-wide 
policy of flood control, irrigation and 
power. The water survey was starte: 
in 1921, with an appropriation of $200,- 
000 by the Legislature, and when the 
funds gave out in 1923 the work was 
carried on through voluntary subscrip- 
tions raised by the San Francisco and 
Los Angeles Chambers of Commerce. 





Ohio Edison Company Contests Tax 
Valuation. — Charging that the tax 
valuation on property of the Ohio Edi- 
son Company in Clark County, Ohio, is 
excessive, the company has filed suit 
in the United States District Court at 
Springfield asking an _ injunction 
against the collection of a tax greater 
than $7,324 as the second installment 
of this year’s assessment on the com- 
pany’s property. The half-yearly sum 
set by the Ohio Tax commission is 
$36,723, and this amount was paid in 
June. The Ohio Public Utilities Com- 
mission has set a valuation of $3,571,290 
on the company’s property in Clark 
County. The company’s petition de- 
clares that other property in the 
county is taxed at only 60 per cent of 
its true value. 





Unanimity for Central-Station Serv- 
ice North and South.—Batesburg, S. 
C., has voted to sell the municipal elec- 
tric light and power plant and fran- 
chise to the Broad River Power Com- 
pany for $137,500, the townspeople to 
get the same rates as those charged by 
the company in Columbia. The vote on 
selling the plant was 148 to 1, while 
that on the franchise was 148 to 0. 
The village of Camden, Oneida County, 
N. Y., is asking permission from the 
Public Service Commission to transfer 
its electric plant to the Niagara, Lock- 
port & Ontario Power Company. -The 
2,200 residents of the village have 
voted almost unanimously to sell the 
plant, and the company has entered 
into a contract with the village to pur- 
chase it and to give twenty-four-hour 
service at rates lower than those now 
charged. 





An Old Chicago Generating Station 
Disappears.—The recent dismantling in 
Chicago of the Commonwealth Edison 
Company’s Station 11, better known as 
Fullerton Avenue, which is hencefor- 
ward to be used as a storage warehouse 
and for high-tension testing rooms, re- 
moves one of three elevated power 
houses which for many years past have 
been operated only during peak-load 
periods. Less than two decades ago 
these power houses represented the 
latest development in electric generat- 
ing equipment, from the standpoint 
both of economy and the size of units. 
There were five generating units at 
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Fullerton Avenue, all of them 500-volt 
direct-current generators driven by 
cross-compound Corliss engines.- Four 
of them were of 1,500-kw. capacity and 
the fifth of 1,000-kw. capacity, making 
a total station capacity of: 7,000 -kw. 
This is only one-eighth of the capacity 
of one of the new turbines. being in- 
stalled at Crawford Avenue station. ., 

Supplying Detroit’s New Hotel with 
Electricity. — The Book-Cadillac, . De- 
troit’s ‘new  twénty-nine-story _ hotel, 


will be electrically operated through-: 


out. : From the electric kitchens on 
each floor to the electrically operated 
typewriters for communicating with 
all departments the equipment is com- 
plete. Estimated consumption of elec- 
tricity by the hotel will be about 35,00) 
kw.-hr. a day. The hotel will be served 
with electricity through ‘three differ- 
ent avenues, providing a maximum of 
protection against interruption of serv- 
ice. The installation would serve the 
normal requirements of a city of fifty 
thousand inhabitants. 


Lawrence (Mass.) Company’s New 
Office Building. — The removal of the 
offices of the Lawrence (Mass.) Gas 
Company to its new  two-hundred- 
thousand dollar building on Essex 
Street received fit celebration in a his- 
torical “write-up” of the company fill- 
ing eighteen columns of the Lawrence 
Evening Tribune for December 4. The 
Lawrence Gas Company supplies Law- 
rence with its electric light and power 
as well as its gas, having purchased 
the Lawrence Electric Light Company 
in 1887_and the Edison Electric Illumi- 
nating Company in 1890. Lawrence 
was the fourth community in the 
United States to have a central station 
with an underground distribution sys- 
tem. It acquired this distinction in 
1888—having been preceded only by 
New York, Boston and Brockton. Irvin 
McD. Garfield is president and Leroy 
S. Colby superintendent of the elec- 
trical department of the company. This 
department supplies Methuen, Andover, 
North Andover and Boxford as well as 
Lawrence. 


Premier Taschereau of Quebec De- 
nounces Power Exportation.—Address- 
ing a meeting in Montreal recently, 
Premier L. A. Taschereau of Quebec 
went on record as opposed to a policy 
of exportation of the electrical energy 
of the province across the border. “I 
believe we should exert all our efforts 
to keep within the limits of our prov- 
ince our electrical energy and power,” 
he said. “Whatever. may be the 
opinion of others on this point, I be- 
lieve that it is.a crime to export power 
to the United States. It is quite pos- 
sible that for five years,.or ten years, 
or even twenty years, we shall have-a 
surplus of power that we can export, 
but what is twenty years or even fifty 
years in the life of a nation? The day 
that we export power’ to the. United 
States to operate’*the mills of New 


England and the tramways, in the big — 


American cities, it will mean that at no 
time can such export be stopped. I 


believe that if we stick to the policy - 


we now. have, we. shall “compel "the 
Americans to come and build their 
mills within the province.” 
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United States Leads World in Radio 
Fog Signals.—The value of radio as an 
aid to navigation, especially as a: pro- 
tection against fog; has. been’ further 
demonstrated during the- past -year, 


George R: Putnam, Commissioner - of 
Lighthouses,’ pdints out in his annual 
report. submitted to Secretary’ Hoover 
of the Department of Commeree.~ The 
United States Lighthouse Servite now 
has .twelve ‘radio, fog-signal -stations in 
operation, with three lightships. equipped 
for relief, and-is.proceeding with the 
establishment, of: other stations. as -rap- 
idly as funds permit. This relatively 


new aid to navigation has met,..with, 


Coming Meetings of Electrical 
and Allied Societies — 


[A complete directory of electrica] 
associations, with**their sécretaries, is 
published on page 76 of this issue of 
the ELECTRICAL WORLD. 

New England Electrical Credit Asso- 

ciation—Boston, Jan. 13. a 

Kane, 99 Bedford St., Boston. 


Kentucky Association of Public Util- 
ities—Louisville, Jan. 15-16. E. F. 
Kelley, Louisville Railway Co., Louis- 
ville. 

American Engineering Council—Wash- 
ington, Jan. 16-17. L. W. Wallace, 
26 Jackson Place, Washington, D. C. 

Electrical Safety Conference — New 
York, Jan. 21. R. B. Shepard, 109 
Leonard St., New York. 

Western Association of Electrical In- 
spectors — Brown Hotel, Louisville, 
Ky., Jan, 27-29. G. M. Miller, 1304 
South Sev enth St., Louisville. 


Wisconsin State Association of Elec- 
trical Contractors -and Dealers— 
Pfister Hotel, Milwaukee, Jan. 28-30. 
H. M. Northrup, 23 Erie St., Mil- 
waukee, 

Wisconsin Utilities Association—Hotel 
Pfister, Milwaukee, Feb. 5-6. J. N. 
Cadby, 443 Washington Bldg., Madi- 
son, Wis. 

New Mexico Electrical Association— 
Albuquerque, N. M., Feb. 16-18. Ber- 
nard L. Wiles, Albuquerque Gas & 
Electric Company, Albuquerque, 
N. M, 


American Institute of Electrical Engi- 
neers—New York, Feb. 9-12; St. 
Louis, April 13-17; Saratoga, N. Y., 


June 22-26. F. L. Hutchinson, 33 
West 39th St., New York. 

American Institute of Mining and 
Metallurgical Engineers—New York, 
Feb. 16-19. F. F. Sharpless, 29 
West 39th St., New York. 

Wisconsin Chapter of Electrical In- 
spectors—Pfister Hotel, Milwaukee, 
Feb. 17-19. A. C, Schultz, Mil- 
waukee. 

Illinois State Electric Association— 
Hotel Sherman, Chicago, March 18- 
19. R. V. Prather, Illinois Mine 
Workers’ Bldg., Springfield, Ill. 

Southwestern Division, N. E. L. A.— 
Eastman Hotel, Hot Springs, Ark., 
April 21-24. S. J. Ballinger, San 
Antonio Public Service Co., San 
Antonio, Tex. 

American WHlectrochemical. Society— 
Niagara Falls, N. Y., April 23-25. 
Cc. G. Fink, Columbia University, 
New York. 

Etectrical. Manufacturers’. Club—Hot 
Springs, ‘Va.,. May ‘.19-22. SS S 
Belden, Jeffréy Manufacturing Co., 
Columbus,, Ohio. ’ 

Southwestern .Public Service Associa- 
tion—Houston; Tex:; May.19-22.° E. 
N.- Wiulis, ‘403 ‘Sla&tghtér! Blidg., 

- - Dallas: -¢ pt ) £2 SERtNs ¢. 

Blectric,- Power ‘Club—Hot;- Springs, 
Va., May .26-29...S. NZ Clarkson, B. 
F, Keith .Bidg.; ‘Cleveland, _ Ohio. 


‘Electrical * Supply: Jovbers’ “Association 
—Hot\ Springs,>.Va., “June 2-5. 
Franklin’ Overbagh, 411 S. Clinton 
St., Chicago. 


: National- Electric Light. Rec lintion << 

“4 San’. Pranciseo, -June 15-19: -M.*-H. 
Se aare 29° West 39th St., New 
ork. 
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great favor from mariners, as evidenced 
by the demand for additional installa- 
tions and the equipment of vessels with 
radio ‘compasses. The United States 
leads the’ world in this form of aid, 
having been the first to establish. suc- 
cessful radio fog signals and:now hav- 
ing more stations in operation than all 
the countries of Europe combined. 


Hearing on California Agricultural 
Rates.—Investigation into the agricul- 
tural rates charged by the Western 
States Gas & Electric Company in its 
Stockton division will be made-on the 
motion. of the California Railroad. Com- 
mission, the hearing having -been set 
for January 6. The proceeding was 
instituted by the commission as _ the 
result of complaints from agricultural 
consumers following the rate schedules 
fixed by the commission earlier in the 
year. 


Americans May Buy 500,000 Hp. of 
Norwegian Water Power for Operating 
Refining Plants.——According to a staff 
correspondent of the New York Jour- 
nal of Commerce, two American 
corporations have applied in Norway 
for a supply of electrical power amount- 
ing to 500,000 hp. per annum, offering 
to sign a sixty-yéar contract and agree- 
ing to pay $6 per annum per horse- 
power. It is presumed that the inten- 
tion is to establish plants in Norway 
for refining some of the lighter ores, 
although nothing official has as yet 
been disclosed to indicate the intent or 
to divulge the identity of the American 
companies. The Electric Furnace 
Products Company, of which the capital 
is wholly American, and the Norsk 
Aluminum Company, of which half the 
capital is American, have already, the 
correspondent says, sixty-year con- 
tracts for 80,000 hp. and 30,000 hp. 
respectively. The intention of the 
Norwegian government to take over all 
power developments in sixty or seventy 
years makes it imperative to limit most 
contracts now up for execution to a 
period not exceeding that named. 


Total Cost of Skagit Plant to Date.— 
According to figures recently made pub- 
lic by Harry W. Carroll, chief account- 
ant of the office of the city comptroller, 
Seattle, that city has expended or desig- 
nated for expenditure on the Skagit 
hydro-electric development $13,089,766. 
The figures show that for actual con- 
struction there has been spent $11,131,- 
896, or $131,896 more than was expected 
when the bond issue of $11,000,000 was 
authorized to pay for the Gorge Creek 
unit. Other items were charges by the 
city light department for bond interest 
and discount amortization to the sum 
of $1,957,870 and certain pieces of con- 
struction transferred from that depart- 
ment. The report calls attention to 
several items of cost charged to the 
Gorge Creek construction that will be 
retained and will prove useful in any 
future development. The largest of 
such items is the railway from Rock- 
port to the Skagit Camp, which cos 
$1,750,000. Another is the right-of 
way for the transmission line, costing 
about $500,000. Camp supplies ana 
equipment of a value of about $100,000 
will also be retained by the department 
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Men of the Industry 





F. A. Merrick New Westinghouse 
Vice-President 


F. A. Merrick, who has just been 
elected vice-president and general man- 
ager of the Westinghouse Electric & 
Manufacturing Company, as already an- 
nounced in the ELECTRICAL WORLD, is a 
native of New Jersey and received his 
technical education at Lehigh University. 
Shortly after graduation he was em- 
ployed by the Steel Motors Company, 
where he was responsible for many 
important electrical inventions and rose 
to the position of chief engineer. Sub- 
sequently he joined the Westinghouse 
Electric & Manufacturing Company at 
East Pittsburgh, Pa., where he had 
charge of the production of street rail- 
way motors. After the formation of 
the Canadian Westinghouse Company, 





F. A, MERRICK 


Ltd., in 1903 he was sent there as 
superintendent, and later became man- 
ager of works and finally vice-president 
and general manager. During the war 
Mr, Merrick had charge of the factory 
of the New England Westinghouse 
Company at Chicopee Falls, Mass., and 
after the war he was stationed in Lon- 
don for two years as special representa- 
tive of the Westinghouse Electric Inter- 
national Company. He then returned 
to Canada to resume the duties which 
he has just relinquished. 


——_——<——— 


J. L. MeQuarrie has been appointed 
chief engineer of the International 
Western Electric Company to succeed 
E. B. Craft, who has become vice-presi- 
dent of the Bell Telephone Laboratories, 
Inc. Mr. McQuarrie has held the title 
of assistant chief engineer, his service 
with the Western Electric Company 
having been continuous since 1894. 


Clarence G. Johnson of Chicago will 
soon after the new year become vice- 
president and chief engineer of the 
United Power & Light Corporation of 
Kansas. This is a recent consolidation 
ot fourteen public utility enterprises, 
serving about 150,000 people in 100 
Kansas communities, which has been 
formed under the control of C. L. 
Brown and associates. The center of 
the company’s activities is at Abilene. 


Mr. Johnson brings to it fourteen years’ 
experience with the public utility prop- 
erties formerly owned and operated by 
I. C. Elston, Jr., and associates, under 
the name of the Union Utilities Com- 
pany. Mr. Johnson was chief engineer 
of the latter company from its organ- 
ization in 1916 until its recent dissolu- 
tion, following the sale of the constitu- 
ent properties. 





H. W. Darling Becomes Vice- 
President in G. E. Organization 


Henry W. Darling, for more than 
thirty years treasurer of the General 
Electric Company, has resigned and on 
January 1 was succeeded by R. S. Mur- 
ray. In accepting the resignation of 
Mr. Darling as treasurer the board 
of directors elected him a vice-president 
with such duties as shall be assigned 
to him by the president. Mr. Darling 
has been intimately associated with 
the financial affairs of the General 
Electric Company from “he time the 
company was organized in 1892 by the 
consolidation of the Edison General 
Electric and the ‘faémson-Houston 
companies. 





Gerard Swope, president of the Gen- 
eral Electric Company, is sailing for 
Europe today (January 3) on the 
Cunard liner Aquitania. Mr. Swope will 
remain abroad until about March 1. 


George Harris has been appointed 
manager of the recently established 
branch of the Wisconsin Power & Light 
Company at Dodgeville. 


L. K. Hayes, manager of the Harlan 
branch of the Kentucky Utilities Com- 
pany, has been transferred to the Pine- 
ville office of that utility. 


V. V. Gunsolley has been transferred 
from the valuation department of the 
Kansas City Power & Light Company 
to the research engineering department, 
where he will serve in the capacity of 
safety supervisor. 


R. S. Murray, who has been assistant 
treasurer of the General Electric Com- 
pany since 1910, has been selected to 
succeed Henry W. Darling as treasurer, 
Mr. Darling having been appointed a 
vice-president of the company. 


E. R. Commander, formerly associ- 
ated with the Carolina Power & Light 
Company, Raleigh, N. C., has recently 
joined the operating department of the 
Alabama Power Company as retail 
operating engineer. 


Ernest S. Fitz, who has been identi- 
fied with the betterment division of 
Stone & Webster, Inc., Boston, has been 
appointed general superintendent of the 
Eastern Texas’ Electric Company, 
Beaumont, Tex. 


Harry B. Gilmore, for the past six- 
teen years New England manager of 
the Western Electric Company, Inc., 
with offices at Boston, has been ap- 
pointed assistant secretary of the com- 
pany with headquarters at New York. 
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He will take up. his.new duties about 
January 5. Mr. Gilmore is one of the 
most widely known executives in the 
electrical supply jobbing field in the 
Northeast. He has been chairman of 
the contact bureau of the New Eng- 
land Division, N. E. L. A., for the past 
two years.and-_has long been. an ardent 
worker on behalf of the larger good of 
the electrical industry to be attained 
through the co-operation of its differ- 
ent branches. 





J. R. Kearney Appointed 
Matthews Sales Director 


James R. Kearney has been appointed 
director of eleetrical sales of the W. N. 
Matthews Corporation, St. Louis, in 
charge of all electrical sales in the 
United States, Canada, Mexico and 
Cuba. This recognition comes to him 
after an association of several years 
with the Matthews organization, during 
which he has served as special repre- 
sentative, then in charge of sales west 





J. R. KEARNEY 


of the Mississippi River, later in charge 
of sales west: of: Pittsburgh and more 
recently in. all of the United States. 
Mr. Kearney is the inventor of a num- 
ber of the electrical specialties made 
by the corporation, all of which have 
been steps forward in pole-line con- 
struction and protection. Before join- 
ing this company he had varied experi- 
ence in the design, construction and 
operation of power plants, having 
served in all positions from ground- 
man to engineer. 


—_>_——_ 


H. R. Cloud, formerly engaged in 
power development work with the sub- 
sidiaries of the Central Indiana Power 
Company, has joined the Pennsylvania 
Edison Company as engineer in the 
commercial department, with headquar- 
ters at Easton, Pa. 


F. M. Black has been appointed vice- 
president of the Winnipeg Electric 
Company in charge of finance. Mr. 
Black, who is a prominent figure in 
financial circles in Canada, has resigned 
his portfolio as Provincial Treasurer in 
the Manitoba Cabinet to affiliate him- 
self with the electric company. He has 
been financial. manager and president 
of the Calgary Board of Trade and a 
member of the Public Utilities Com- 
mission of Alberta. Mr. Black is a na- 
tive of Kilmarnock, Scotland. 
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Commission 


Rulings 





Electric Service for Heating Only 
Justified Under Certain Circumstances. 
—Objection to the cooking and heating 
rates of the California Oregon Power 
Company was made by consumers 
whom the Oregon Public Service Com- 
mission found to be using electric serv- 
ice for house heating. The commission 
thereupon declared that electricity 
should be employed for heating only in 
instances where its convenience justi- 
fies the reasonable cost thereof. The 
ratepayers as a whole, upon whom the 
cost of utility service must ultimately 
rest, cannot afford to carry the burden 
of ordinary heating at rates which 
would be satisfactory to the heating 
consumers. 





Power and Water Company Allowed 
to Discontinue Necessarily Unprofit- 
able Service.—The California Railroad 
Commission has granted permission to 
the Mokelumne River Power & Water 
Company to discontinue service as a 
public utility, although it has had that 
status for more than sixty years, its 
business having become necessarily un- 
profitable owing to the closing. down of 
the quartz mines it: formerly served 
with hydraulic power and the general 
substitution of electrical, energy for 
such power. Proper provision for en- 
abling the customers ofthe company 
to develop or obtain other water sup- 
plies was made a prerequisite. 





Reward for Efficient Management.— 
In fixing a rate of return for the 
Montesano Telephone Company the De- 
partment of Public Works of the State 
of Washington said: “When a public 
utility conducts its affairs in an extrav- 
agant and unwise manner, we do not 
feel called upon to establish for it 
rates that will give it ample return 
despite this mismanagement. In other 
words, there should be a penalty paid 
for mismanagement, and, conversely, 
there should be some reward for good 
and economical management. If this 
were not so, there would be no induce- 
ment for a public utility to conduct its 
business in a careful and economical 
manner; but, since it is the duty of a 
utility to be economical and careful in 
the conduct of its business, the fruits 
of good management should not go 
alone to the utility, but the patrons 
should have their share also.” 





Method of Abandoning a Small and 
Unprofitable Utility.— Authority to 
abandon an electric utility formerly 
operated in connection with a garage 
business to serve a few neighbors, but 
no longer profitable afte: the discon- 
tinuance of the garage business, was 
granted by the New Hampshire Public 
Service Commission on the application 
of the Van Auken utility plant. The 
commission provided that the utility 
property should be offered at once for 
sale to any one who might wish to pur- 
chase it for the purpose of continuing 
its operation as an electric utility at a 
price not exceeding that which could 
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be obtained for it if disposed of other- 
wise. The commission said: “It is very 
important that the method of aban- 
donment be reasonable. This is a 
matter of public interest, and it is ulti- 
mately up to the consumers to take 
such action as may be necessary to 
secure the permanency of this service. 
The public is aware that it may lose 
this service. It should be permitted 
to preserve it, if it so desires.” 





Regulation of Rates Not Related to 
Issue of Securities. — Approval of an 
amendment to the articles of incorpora- 
tion of a public utility creating an issue 
of non-par-value common stock and au- 
thorizing the exchange of par-value 
common stock for non-par-value com- 
mon stock was granted by the Arizona 
Corporation Commission to the Central 
Arizona Light & Power Company. The 
commission said: “From the standpoint 
of the regulation of the public utility 
and the determination of rates for its 
service, this is a matter which is of no 
importance to the patrons of the com- 
pany. It can in no way affect the rates 
of charge if the junior securities of the 
company are in the form of non-par- 
value stock or in the form of stock of 
stated par value. It is desirable from 
the public standpoint that the financial 
structure of the public utility com- 
panies be well balanced, so that there 
will be a proper proportion of capital 
represented by bonds, preferred stock 
and common stock. It is universally 
recognized that if our public utilities 
are to be of sufficient strength to at- 
tract capital for major financing at 
reasonable rates of interest, their 
junior financing through the sale of 
preferred and common stocks must be 
carried on in proper amount, so that 
ample equities will be back of the 
major securities.” 


Recent Court 


Decisions 





Disposition of Power by Water Users’ 
Association Not Enjoined: for Antici- 
pated Later Insufficiency. — Brewster 
et al. vs. Salt River Valley.Water Users’ 
Association. was a suit by shareholders 
of the association to enjoin the execu- 
tion of a contract to unwater certain 
waterlogged lands of the Salt River 
project and to utilize such waters to re- 
claim lands adjacent to but outside of 
said project. Various reasons were 
urged against the validity of the con- 
tract, one of which was that it provided 
for furnishing electric power to an 
irrigation company to operate wells and 
pumps. It was held by the plaintiffs 
that this might prevent the association 
members from getting power as they 
needed it or make it impossible to fill 
other contracts to deliver power. The 
Supreme Court of Arizona refused to 
grant anticipatory relief, saying that 
there would be time enough to apply to 
the court when the conjectural wrong 
was imminent or actually occurring. 
(229 Pac. 929.) * 


*The left-hand numbers refer to the volume 
and the right-hand numbers to the page 
of the National Reporter System. 
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Recovery of Damages for Breach of 
Coal Contract.—In rendering a verdict 
for the plaintiff in Detroit Edison Com- 
pany vs. Wyatt Coal. Company, a suit 
over a coal contract, the United States 
Circuit Court of Appeals in West Vir- 
ginia found that a contract for sale of 
coal providing for payment of 20 cents 
damages for each ton of coal not de- 
livered on one hand or not accepted on 
the other provided for liquidated dam- 
ages and not for a penalty, and claim 
for damages could not exceed such 20 
cents per ton. The failure of the pur- 
chaser of the coal to make the deduc- 
tion of 20 cents per ton was not a 
waiver of claim for such damages. The 
action to recover damages was an ac- 
tion “to recover money” founded on 
written contract and fell under the 
ten-year statute and not the five-year 
statute of the state. (1 (2d) Fed. 788.) 





Oklahoma Supreme Court Outlines 
Principles of Fair Valuation.—Revers- 
ing a decision of the Corporation Com- 
mission, the Oklahoma Supreme Court, 
in Western Oklahoma Gas & Fuel 
Company vs. the State of Oklahoma 
and the Corporation Commission, held 
that a public utility is entitled to 
charge a rate for its service that will 
produce a reasonable return upon the 
present fair value of its investment 
used and useful. The court interprets 
“present fair value” to mean that val- 
uation which during the period of time 
likely to be covered by the duration of 
the rate to be fixed will fairly repre- 
sent the average value of the property. 
The court also said: “In determining 
the present fair value we must con- 
sider the original cost of the property. 
Generally speaking, the degree of in- 
fluence which a consideration of the 
original cost of the property should 
have upon the court in determining the 
present fair value is inversely in pro- 
portion to the lapse of time and 
changes in prices and values since the 
property was constructed.” The proper 
expense of operating a utility during 
the years to be covered by the rate to 
be fixed may be determined largely by 
the experience of the company in the 
past, the court holds. When such cost 
is fair upon its face and it does not 
appear that the conditions surrounding 
any item of expense were unusual or 
different from probable future neces- 
sities, the burden is upon the party at- 
tacking ‘such expense to show that the 
estimate of a similar expense for the 
future would be unfair. Other find- 
ings of the court were that extraordi- 
nary expense in one year should be pro- 
rated over a period of years and that 
when excessive leakage is shown the 
future cost of operation would be esti- 
mated on the basis of the leakage ex- 
perienced by the company in the past. 
Overhead expense in construction and 
“going value” are elements to be con- 
sidered, the amount to be determined by 
the evidence in the case. Working 
capital must also be made a part of the 
valuation for rate-making purposes. 
The court also held that greater weight 
should not be given to the testimony 
of appointees and employees of the 
commission than to evidence presented 
by witnesses produced by the utility 
where such witnesses are of equal 
understanding and appear to be of 
equal credibility. 
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Better Business This Year 


Leaders of the Industry Unanimously Predict Prosperous Year—Factors Governing 
Business Are Considered in More Healthy Condition 


IMPROVING CONDITIONS and a fairly active and 
prosperous year have been unanimously predicted by 
seven of the leading men of the industry who have been 
approached by the ELECTRICAL WORLD with the sugges- 
tion that they put their opinions on record. The uncer- 
tainty of the political situation has been removed. We 
have a strong President and a stable administration in 
The foreign situation is also slowly and 


Washington. 


expansion. 


manufacturer. 


steadily improving. To the industry, therefore, the new 
year appears as one of good promise, practically all 
factors governing the business situation being in a more 
healthy condition, and all signs point to an accelerated 
Thus 1925 opens auspiciously and brings 
with it a confidence that there will be a strong market 
in all fields and a continuing growth for the electrical 





More Actual Orders Recently— 
Prospects for New Year Bright 


E. R. FisH 


President American Boiler Manufacturers’ 
Association and Vice-President Heine 
Boiler Company 





HE curtailment in the past year of 

manufacturing activities in prac- 
tically all lines has naturally resulted 
in fewer power-plant replacements and 
extensions generally. While central- 
station extension programs in anticipa- 
tion of future demands have been 
carried along to some degree, they have 
not been so active as would have been 
the case had conditions approximated 
normal. The outcome of the presi- 
dential election has undoubtedly re- 
stored confidence in financial and manu- 
facturing circles, in consequence of 
which there have been within the past 
few weeks not only more inquiries but 
considerably more actual orders placed 
than for many months preceding. 

The prospects for the coming year 
we regard with much optimism, believ- 
ing that conditions generally relating 
to the electrical industry in all its 
phases, as well as all other lines, will 
require additional or more economical 
apparatus, including boilers, with re- 
sulting activity in all our shops. Owing 
largely to high operating charges, the 
cemand for large boiler units and 
working pressures—far higher than 
Was the practice of but a very few 
years ago—continues to grow and has 


necessitated increased equipment for 
boiler shops, with the result that the 
larger factories were never so well 
prepared as now to supply any re- 
quirements. 


ia 
All Factors Governing Business 
in More Healthy Condition 


GERARD SWOPE 
President General Electri¢ Company 








LOOK forward with optimism to 

the year 1925; it should be a good 
business year in general and for the 
General Electric Company as well. For 
the past two months, our business has 
shown improvement over the earlier 
months of the year, although not reach- 
ing the same volume as in the corre- 
sponding period of last year. 

The General Electric Company’s busi- 
ness, because of its great diversity and 
application: to practically all industries, 
naturally follows the general business 
trend quite closely, but its peaks and 
depressions are perhaps not so extreme 
as in many other industries because of 
this diversification. 


Every Business Sign Post Points 
to Accelerated Expansion 


W. A. LAYMAN 
President Wagner Electric Corporation, 
St. Louis 





VERY business sign post points to 

an accelerated expansion of the 
electrical industry during 1925. Look 
where you will, the evidence is obvious. 
Not in the history of the industry have 
there previously existed such receptive 
conditions for electric public utility 
securities. Conservative insurance and 
trust companies are incorporating the 
bonds of electric service companies in 
their holdings—many of them for the 
first time. The small investor from 
coast to coast is buying electric service 
preferred stocks. Money as never be- 
fore is available for meeting every 
public demand in the distribution of 
electrical energy and in the manufac- 
ture of electrical equipment and sup- 
plies. The ever-lessening cost of elec- 
trical energy is making it an economic 
necessity for industrial purposes, and 
the continuous evolution of the eco- 
nomic conditions of home life is com- 
pelling the rapid electrification of the 
home. 

With returning general prosperity in 
all fields of industry and business, there 
will inevitably come corresponding 
growth for the electrical manufacturer. 
The condition of excess capacity which 
has prevailed in some branches of the 
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electrical manufacturing industry — Expect Increased Business 
1920 promises to be all absorbed in the . . 
ensuing year, and the excessive: price During This Year 
competition which has made these lines E. M. HERR 

of business unprofitable during 1924 President Westinghouse Electric & 
will no doubt be ameliorated, if not Manufacturing Company 
entirely relieved, in the early months 
of the year. The growing diversity of 
the applications of electric power is 
a constant challenge to the manufac- 
turer of electrical equipment, and with 
the display of proper virility in the 
placing of its energies, every electrical 
industry should find itself in a favor- 
able economic position during the ensu- 
ing year. 


Cel agate 


A Fairly Prosperous Year in 1925 
with Right Legislation 


a 








OTTO ™ FALK HIS should be a prosperous year 
President Allis-Chalmers Manufacturing . ; 
Company for the electrical manufacturing 


industry. Very definite improvement is 
noticeable in building construction, gen- 
eral manufacturing and agriculture, 
and the present position of the railroads 
is much more satisfactory than it has 
been for many years. All of these cir- 
cumstances should react favorably on 
the electrical industry. Interest in 
radio continues to grow, and this busi- 
ness, which already amounts to more 
than $300,000,000 annually, promises 
to become considerably larger. 

Finally, the growing tendency to 
interconnect large electric power sta- 
tions is creating an important demand 
for additional current-controlling equip- 
ment. Altogether, the electrical manu- 
facturing industry can expect an in- 
creasing volume ‘of business during 

BELIEVE the business outlook in this year, 

the electrical industry is favorable 
for 1925. This pertains not only to the 
Allis-Chalmers Manufacturing Com- 
pany but to all industries engaged in 
that line of manufacture. It is true 
that competition is particularly keen, 
but with the continued increased de- 


mand for the uses of electricity in the E 
operation of business and in the home, Look for Fairly Active Year and 








cee should be large developments in Generally Better Business 
this line. 
Generally speaking, the volume of C. G. Du Bots 
President Western Electric Company 


new business obtainable in 1924 was not 
quite up to that of 1923. Doubtless, the 
political situation contributed to the 
tendency to withhold action on future 
plans until the uncertainty involved in 
the election was removed, with the re- 
sult that in the last two months of 1924 
there have been an increase in orders 
placed and general improvement in the 
business situation. Economic conditions 
appear to be sound, and a greater feel- 
ing of confidence exists throughout the 
country. If the tendency of new legis- 
lation is to encourage the operation of 
legitimate business, there would appear 
no present sufficient reason’ why the 
electrical industry should not enjoy in 
1925 a fairly prosperous year. 





orders received and business billed. The 
sales will approximate $300,000,000, or 


\ 
HE year 1924 has been the great- 
est in the history of the Western 
’ : Electric Company in relation to both 





VoL. 85, No. 1 


about $1,000,000 for every working day. 
This volume of business is a reflection 
of the steadily increasing use of elec- 
trical products over the period since 
the war, in particular the accumulated 
demand for telephone service. This 
record performance has been made in 
spite of the fact that the prices for 
most electrical equipment were during 
the past year generally lower than at 
any time since the war. 

The fundamental improvement in the 
economic situation at home and abroad 
points to generally better business. 
During 1924 new telephone construc- 
tion has measurably caught up with the 
hitherto unfilled demand, so that we do 
not expect quite so much business 
from telephone companies in 1925. 
However, other departments of our 
company will probably do more busi- 
ness in 1925 than in the year just 
closed. On the whole, we look forward 
to a fairly active year, somewhat less 
so than during the year 1924, but more 
so than in 1923. 


Increase in Executive Efficiency 
Will Produce a Banner Year 


Epwarp N. HURLEY 
President Hurley Machine Compan: 








USINESS in 1924 was fairly good 

considering the amount of effort 
that business men put forth to obtain 
it. The new year will be better if our 
executives themselves will speed up 
and set a pace for their employees in 
office and factory. We are prone to 
expect increases in business by the 
magic-wand method of making surveys, 
holding conferences, etc.; but business 
does not increase this way. The real 
reason for slow progress is that we 
are not working hard enough. 

Confidence is always necessary to 
improve business, but confidence with- 
out real effort will show only mediocre 
results. If our business managers in- 
crease their efficiency 10 per cent in 
1925, there will be no question that it 
will be a banner year. Let us con- 
centrate and put forth that extra 
effort that we all hold in reserve, and 
1925 balance sheets will speak for 
themselves. 


7 
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Are Annual Approximations of Value? 


Opinions from Various Manufacturers Who Doubt the Usefulness 
of Any Man’s Guess—The Need for Accurate 
Industry Statistics 


OR a number of years the ELEc- 

TRICAL WoRLD has compiled an 
annual approximation of the total 
production of the principal manufac- 
tured products of the electrical indus- 
try. The need for statistics on electrical 
manufactures is widely recognized. As 
the industry grows and the number of 
manufacturers producing a given com- 
modity increases it becomes more and 
more important that there be a depend- 
able basis for estimating the market 
for the various electrical devices and 
materials, that the manufacturer may 
be able to avoid both overproduction 
and underproduction, for whether the 
price be depressed or inflated somebody 
inevitably loses and the market is ac- 
cordingly demoralized. 

Under present conditions nobody 
knows accurately the total production 
or the total sales for the entire industry 
of any commodity with the exception of 
the comparatively small number of 
products that are so controlled by 
patents as to be accounted for accu- 
rately. Nor has the manufacturer any 
definite knowledge of the extent of the 
stocks on hand; therefore he is com- 
relled to guess and set his production 
schedules according to his intuition and 
his judgment, based on the data he 
possesses covering his own past sales 
and on the gossip of the trade. 


APPROXIMATE DATA PRESENTED 


The compilation of figures for the 
year 1924 is presented here. This table 
has been developed through the co- 
operation of some manufacturers who 
have contributed their careful esti- 
mates of what they consider to have 
been the aggregate production of all 
manufacturers producing the lines that 
they are interested in. These estimates 
were gathered during the month of 
December and come only from men who 
are representative manufacturers in 
each field. They are offered as the 
nearest approximation possible at the 
present time. They are not—they can- 
not be—absolutely accurate or in- 
clusive under the circumstances. 

Several estimates have been obtained 
on each classification, and these esti- 
mates are foun’ to vary widely. An 
approximation, based on the informa- 
tion obtainable, is, therefore, made. It 
has been tabulated once more because 
of the evident desire on the part of 
many men to help develop some sort of 
statistics on electrical production that 
can be used as a starting point in 
reckoning the consumption and demand. 
It is quite apparent, however, that such 
approximations are a poor and inade- 
quate substitute for the accurate sta- 
tistics which the industry needs. For 
whereas a very large number of elec- 
trical manufacturers have submitted 
the best estimates they could covering 
the products they sell, a great many 
others have felt themselves incom- 
petent to do so. Many utterances show 
the state of mind that today exists 
vithin the electrical industry con- 
‘erning this inability of manufacturers 





to know the needs of their markets and 
to make their plans backed by definite 
statistics in support of their opinion. 
For example: 


From a prominent manufacturer of 
telephone equipment: 


Although we are large manufacturers of 
this line, we do not feel that we are in a 
position to give any kind of estimate that 
would be of value, nor do we presume that 
any other manufacturer can accomplish the 
result without making a detailed analysis 
which can be summed up in complete form. 


From a large manufacturer of light- 
ing equipment: 


Whatever figure we would give you would 
be nothing more than a wild guess, because 
we have no statistics or source from which 
we would be able to obtain reliable infor- 
mation. It would be just as easy for you. 
or any one else, for that matter, to guess 


at this figure. 
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From a leading manufacturer of 
wire: 


We are not at all averse to assisting in 
the compilation of these statistics, which 
we feel would be of considerable value to 
the industry, provided figures so obtained 
were reasonably accurate; but we feel that 
the information available to hand is so 
vague and indefinite that any estimate we 
might offer would be so unreliable as to 
have little or no value. 


From a porcelain manufacturer: 


The porcelain industry is one of those 
referred to in the letter from Mr. McGraw 
which was read at the meeting of the 
Associated Manufacturers of Electrical 
Supplies. No industry statistics have ever 
been gathered, and any guess that I might 
make would be as wild as some of those 
Mr. McGraw referred to. I might say 
for your information that a very earnest 
effort is being made in the electrical porce- 
lain section of the A. M. E. S. to gather 
industry statistics. 


From an important manufacturer of 
wiring devices: 


We do not agree with the figures as 
shown in your letter of the tenth, and as 
we understand that these were made up by 
guesses, we do not think it would be very 
helpful to make another one. Several of 
your figures, I know, are off very decidedly, 
and we would not care to estimate the 
total amount of business for which there 


DATA ON THE PRODUCTION OF ELECTRICAL EQUIPMENT AND SUPPLIES DURING 
1923 AND 1924 


SS sess 


— Number of Units. 
Item 1924 


Manufacturer's Value 


1923 1924 1923 
Attachment plugs 20,000,000 $2,500,000 
Batteries, storage.. 800,000 : 6,500,000 $5,000,000 
Batteries, storage, replacements on autos. 2,750,000 4 28,500,000 
Batteries, dry. 120,000,000 115,000,000 a 
Books and ms agazines, electrical. ; 10,000,000 10,000,000 
Cookers, electric... .. 30,000 20,000 900,000 
Curling irons... 175,000 300,000 130,000 
Commercial lighting units. . 6,100,0C0 6,000,000 5,000,000 8,000,000 
Clocks, electric....... 250,000 : 5,000,000 
Dishwashers.......... 5,000 4,350 2,750,000 2,000,000 
Fixtures, residential... . : 50,000,000 
Fuses, renewable and non-renewable : 5,750,000 5,750,000 
Farm lighting plants. 45,000 10,500,000 
Farm substations. . j 1,000,000 
Farm equipment, churns, cutters, milkers. 1,200,000 1,200,000 
Fans... . 775,000 721,000 10,060,000 8,550,000 
Gener: ators, waterwheel. 1,100,000 1,200,000 8,000,000 
Generators, steam turbine 1,700,000 1,600,000 27,000,000 32,300,000 
Grills 257,000 190,000 1,118,000 
Home moving picture projectors... . . 65,000 40,000 100,000 
Hot plates. 250,000 250,000 1,000,000 1,000,000 
Heating pads 225,000 230,000 750,000 780,000 
Hair dryers. 21,500 540,000 
Lamps, vacuum. 214,000,000 191,000,000 56,000,000 55,00u,000 
Lamps, gas filled. . 64,000,000 54,000,000 36,000,000 35,000,000 
Lamps, carbor.... 1,000,000 2,000,000 125,000 250,000 
Lamps, miniature.. 210,000,000 175,000,000 30,000,000 25,000,000 
Meters, service watthour.. 1,817,000 1,950,000 16,500,000 18,100,000 
Meters, switchboard instruments. ; 5,000,000 3,0u0 000 
Motors, fractional..... 30,000,000 30,000,000 
Motors, | hp. to 50 hp.. ” a ; 57,500,000 66,000,000 
I eg oc coke ol b.ocmapceeee Minoo tte cakes ; 9,000,000 9,900,000 
Motors, above 200 hp. ' 2,500,000 2,500,000 
Key sockets......... 3,600,000 
Keyless sockets... .... aa BAP 3,000,000 
Ironing machines. eae / 50,000 55,000 
Irons.. exes 2,150,000 2,000,000 6,150,000 6,000,000 
Industrial heating ‘appli ances... ‘ eee 1,500,000 1,500,000 
Industrial control apparatus. . 25,000,000 79,00u,0u0 
Panel boards.. 4 40u,000 
Percolators and hollow ware. 200,000 aaa 1,000,000 
Poles, steel. , 1,300,000 900,000 
Poles, woode “n. 650,000 800,000 17,000,000 20,000,000 
Porcelain knobs, tubes, cleats, ete 100,000 Ibs. oa: : 2,000,000 
Portable drills, valve grinders 150,000 i 7,500,000 
I ie hl Foy so «anise « ER Rw Ba ae 11,600,00u 7,700,000 
Pumps, electric driven................. 75,000 75,000 10,000,000 
ED MMONOR aa so oe oe Ea 202,000 162,000 6,060,000 4,860,000 
Rigid conduit. a 165,000 tons 132,000 tons 17,900,000 16,500,000 
Radiators and heaters.................. 425,000 425,000 1,300,000 
Radio, amateur sets and parts........... eos 200,0v0,000 , 
Radium locator devices.. FE 1,500,000 1,000,000 375,000 250,000 
a ere ee 44,500 43,000 4,500,000 4,200,000 
Receptacles. . . Jibes ieee ny: 2,800,000 
Refrigerators, electric.................. 17,500 16,000 4,050,000 3,700,000 
Toasters... . z 470,000 ; 1,717,000 
Toys, electric 2,000,000 2,000,000 3,600,000 3,500,000 
Transformers—distribution type... . = om : 13,600,000 14,v00,000 
Transformeis, power type Set = 16,800,000 14,000,000 
Transformers, bell-ringing type.. 85u,000 950,000 700,000 
Switches, safety.. 1,333,000 860,000 4,610,000 2,900,000 
Switches, flush. i ; bat 5,100,000 ‘ 
Switches, exposed.. ad 1,200,000 Ka 
Signs, displays, flashers, electric......... , 7 53,000,000 . 
WOGGUE GUIIIIRis.6:0 on fos te ce evenss 860,000 935,000 30,460,000 32,400,000 
Vibrators... et tities stare da dara 38,000 85,000 750,000 htateentun 
Violet ray vo" BS eas ag eRe Ree: 150,000 ed 1,500,000 
pO EE FE ee ere eee 100,000 a GUN se ccsas 
Washing machines... 561,000 560,000 40,800,000 39,200,000 


Wire, total rubber covered... . 
Wire, total code... .. : 
Wire, No. 14 code.......... 
Wire, flexible cords. . 





2,184,000,000 ft. 
1,300;000,000 ft. 
275,000,000) ft. 


65,000,000 78,000,000 
22,500,000 26,300,000 
8,190,000 13,709,000 
3,932,000 3,400,000 


2,114,500,000 ft. 
1,268, 700,000 ft. 
226,000,000 ft. 
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are no statistics available as to the total 
consumption. 


From a motor manufacturer: 


We do not maintain a statistical depart- 
ment such as are maintained by the larger 
companies like the General Electric and 
Westinghouse, and we do not feel therefore 
that we are in a position to make an intel- 
ligent estimate. We would prefer to be 
excused. 

From a _ manufacturer 
tools: 

We are frank in saying that any esti- 
mate that we would give you would be 
entirely too much of a guess to be of any 
value. We do not feel that we have any 


information at our disposal that would 
enable us to make an intelligent guess. 


From another motor manufacturer: 


The product of our works is such a 
small proportion of the total production in 
this country that we do not feel compe- 
tent to make an estimate. Unless the 
larger companies are willing to give you a 
close approximation, then the last Census 
Bureau figures, subjected to some probable 
percentage of last year’s operations, would 
be most suitable for your purpose, 


From a large fuse manufacturer: 


We shall have to ask to be excused from 
furnishing this estimate as we have no 
figures readily available that would enable 
us to venture a guess. 


From a well-known manufacturer of 
flexible conduit: 


We do not think that any guess we can 
make will be of any value to you, and 
would therefore very much prefer to be 
excused from filling in the figures off-hand. 


From another wiring device specialty 
manufacturer: 


I do not like to guess at anything of this 
kind, and any figures that I put down 
would only be a guess. 


From an electric truck manufacturer: 


I regret that I do not have any reliable 
figures. The electric truck manufacturers 
do not exchange such data. 

From another manufacturer of light- 
ing equipment: 

Very foolish to estimate, as we told you 
in our letter last year on the same sub- 
ject. Wait till Department of Commerce 
gets its reports ready after the first of the 
year and you can come somewhere near 
the correct total. 


TYPICAL ATTITUDE OF THE MAJORITY 
OF MANUFACTURERS 


A storage-battery manufacturer says 
laconically, “‘Can’t guess,” while an- 
other electric tool manufacturer voices 
the following opinion, which seems to 
be typical of the attitude of the great 
majority of electrical manufacturers: 


We are not in a position to give you any 
reliable information along these lines. We 
will know at the end of the year how many 
electric drills we sold, but can only guess 
at the quantities manufactured by some 
thirty or forty other concerns that are in 
the same line of business. In fact, we 
should like very much to get some reliable 
figures as to the number of electric drills 
and electric grinders manufactured and 
rold by all the companies in the electric 
tool business in the United States. We 
would suggest that you might be able to 
obtain the figures from each of the electric 
tool manufacturers, and by adding them 


of electric 


all together you would get the total num- 
ber manufacturerd and sold. Our company 
would no doubt be willing to advise you 


as to the number we manufactured and 
sold, although we should not want you to 
give this information to our competitors. 
We should like to have you advise us, if 
consistent, provided you get this informa- 
tion, as to the total quantity manufactured 
and sold, and there would, of course, be 
no objection on our part to competitors 
receiving the same information. In other 
words, if there are 100,000 electric drills 


and, say, 25,000 electric grinders manu- 
factured and sold by all the companies, 
we would know what the market was and 
would also know what percentage of the 


business we were getting, and that infor- 
mation would be of great interest to us. 
Wo do not expect, nor care particularly, 
to know the number of tools each of our 
competitors is making. 


In the face of such an attitude so 
widely expressed the continued publi- 
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cation of these approximations on elec- 
trical manufacturing production would 
seem to be doubtful, in spite of the 
fact that a very much larger number 
of men in no less authority than the 
men quoted have willingly co-operated 
in providing the estimates. The great 
need is undoubtedly for accurate in- 
dustry statistics on productions, sales 
and stocks, embracing at least 60 to 75 
per cent of the total volume sold, based 
on actual reports from the manufac- 
turers concerned, submitted in confi- 
dence for compilation and publication 
either through the Department of Com- 
merce or through the ELECTRICAL 
WORLD as the weekly newspaper of the 
electrical industry. Secretary Hoover 
has offered the facilities of the govern- 
ment, but there is fear in many minds 
lest after Hoover there might come 
some less intelligent and sympathetic 
Secretary of Commerce with too great 
zeal for interference in the functions 
of business. The pages of this paper 
have been already offered to the manu- 
facturers, and reference was made to 
this in one of the letters quoted. It 
remains for the many manufacturers of 
electrical products who recognize the 
great economic value which such sta- 
tistics would have to marshal industry 
opinion and lead it to a point which 
will permit the plan to be put into 
operation. 

Meanwhile, are these annual approxi- 
mations of interest and value to the 
readers of the ELECTRICAL WorLD? 
A frank expression of opinion will be 
appreciated by the editors. 


—— 
Brussels International Fair 


HE sixth official Brussels Commer- 

cial Fair, an annual international 
business exposition, will be held from 
March 25 to April 8, 1925, in the 
Gardens and Halls of the Cinquan- 
tenaire. The fair is organized by the 
city of Brussels and the Belgian gov- 
ernment and is under the high patron- 
age of King Albert. Particulars con- 
cerning the official regulations of the 
fair, insurance, advertising form of 
application for space, etc., can be ob- 
tained by addressing the executive com- 
mittee, 19 Grand Place, Brussels, or the 
Belgian Consulate at 25 Madison Ave- 
nue, New York City. 





Safety Council to Review 
Foreign-Made Articles 


HE executive committee of the 

National Safety Council has just 
passed a resolution directing the atten- 
tion of its members and others to the 
accident hazards inherent in certain 
imported electrical and gas toys, deco- 
rations and heating and cooking utensils 


of foreign manufacture. The resolution 


points out the desirability of having 
all such foreign-made articles meet 
the standard of similar articles of 
American manufacture being sold in 
this country. It was further resolved 
that a committee be appointed to re- 
view this situation and that it be em- 
powered to co-operate with committees 
from other interested organizations, 
such as the National Fire Protection 
Association, National Bureau of Cas- 
ualty and Surety Underwriters, Elec- 
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trical Manufacturers’ Council and 
American Gas Association, to prepare 
plans for the supervision of foreign- 
made articles with a view to having 
them comply with the various United 
States casualty and fire prevention 
standards before being sold in this 
country. 





Hoover Forecasts 
Prosperity 


Economic Structure Is on More Solid 
Foundations—Steady Progress 
Toward Peace and Prosperity 


FORECAST of the business future 

must be simply a weighting of the 
economic and political forces in motion. 
The annual survey of the Department 
of Commerce shows that the New 
Year begins with the economic structure 
of the wor'd upon more solid founda- 
tions than at any time since the war, 
according to Secretary Hoover. With 
the exception of a few spots of 
secondary importance there has been 
during the past year a real advance 
toward social, economic and political 
stability throughout the world. Gen- 
erally more goods are being produced, 
there is fuller employment, there are 
higher standards of living, more 
assurance of economic stability for 
the future and more promise of peace 
than we have seen for many years. 
The world is by no means free from 
liability to economic shock, yet the 
forces today in motion all tend to 
great promise for the forthcoming 
year. It can be assuredly stated that 
we are on the march of wholesome 
recovery from the war and there is no 
present indication of inflation. 


LITTLE SLACKENING IN CONSUMPTION 
OF MAJor ARTICLES 


While there was some slackening of 
manufacturing production as a whole 
in the spring, due in part to the 
uncertainties of election and in part 
to reduction of accumulated stocks, yet 
there was but little slackening at any 
time in consumption of major articles 
as shown by the continued high levels 
of car loadings, of sales of wholesale 
and retail establishments and of con- 
struction activities. The end of the 
year finds us with a recovered indus- 
trial production at practically the same 
levels as a year ago. The outstanding 
economic development of the year in 
our own country has been the very 
large recovery in agriculture after its 
two-year lag behind the recovery of 
industry. 

The building construction work of 
the whole country has maintained high 
activity. While the shortage, par- 
ticularly of housing and _ business 
buildings, due to the cessation of con- 
struction during the war has been to 
a large degree overcome, yet continued 
high real wages and general prosperity 
create a demand in excess of that due 
only to increasing population, because 
of the insistence on the part of 4 
population of rising standards of living 
for more elbow room and better hou:- 
ing generally. Altogether, forces 
motion both at home and abroad mar« 
solid progress toward peace and towa'd 
prosperity for the coming year. 
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Business Conditions 





the active purchasing by industrial 

firms, and particularly by textile 
mills, in the Southeast in closing elec- 
trification contracts and in New Eng- 
land, where special interest has been 
aroused in better illumination. Buying 
by utilities is keeping up well, many 
medium-sized orders having been 
placed. 

Steel-mill operations have been prac- 
tically up to capacity over the holidays 
—not a usual condition for this period. 
The North American Company has 
announced that $41,500,000 will be 
spent during 1925 for extensive im- 
provements to its utility properties. 
Henry L. Doherty & Company has an- 
nounced an expenditure of $2,000,000 
for the construction of about 100 miles 
of a new 130,000-volt steel-tower trans- 
mission line in Ohio, work on which is 
now under way. Three and a half 
million dollars is also to be spent in 
southern and central New Jersey for 
telephone plant and line extensions. 

In New England industries are pur- 
chasing material actively, and textile 
mills are becoming interested in im- 
proved illumination. Sales are good 
in the New York district. Utilities are 
buying well and are placing many 
medium-sized orders in this territory. 
In the Southeast several satisfactory 
textile installation contracts have been 
closed, and additional similar contracts 
are expected to be closed early in the 
year. The year closes with good buy- 
ing in the Middle West, and contrary to 
expectations many equipment orders 
were received from utilities. On the 
Pacific Coast business has tapered off 
somewhat after a good season. Good 
weather with abundant rainfall in this 
section gives unusual promise for a 
bumper year. 


Pie active in the week’s news is 


Copper, Tin and Zine Prices 
Continu~ to Increase 


New high records have been estab- 
lished for copper, tin and zine in the 
non-ferrous metal market. The demand 
has been somewhat reduced during the 
holiday period, but producers are hold- 
ing firmly to their prices. Copper 
sales are heavier than usual at this 
period and is believed now to come 
from consumers who refrained from 
purchasing during the recent advances. 
Most of the large producers have been 
quoting 15 cents, but sales at this price 
have been meager. 

The American Smelting & Refining 
Company is maintaining its official 
contract price for lead at 9.60 cents. 
Buying is in moderate volume, but 


NEW YORK METAL MARKET PRICES 


Dec. 24, 1924 Dec. 31, 1924 


Cents per Cents per 
‘ound Pound 

Copper, electrolytic... . 143 14.90 
Lead, Am. S. & R. price 93 9.60 
AR osc o's oes 15} 17 
Nickel, ingot.......... 294 294 
SATS aes 9 ices 35 6 8. 8 
ee eee eee 572 58 
\luminum, 98 to 99 per 


Ree 28 28 





consumption has not decreased any. 
Zine is being purchased mostly for ex- 
port. Domestic buyers have not been 
very active, but brass manufacturers 
are working at increased capacity. 
The demand for tin has been good. 


New England Industries Actively 
Purchasing Material 


NCREASING activity in industrial 

engineering circles dominates the 
apparatus field in New England as the 
new year arrives. Textile mills are 
becoming interested in improved illu- 
mination, and many water-power pro- 
posals are on the boards in all sorts 
of manufacturing. A Lawrence ( Mass.) 
paper mill has purchased two hydraulic 
turbo-generators of 500 kva. and 1,000 
kva. rating, each; a paper mill at Rum- 
ford, Me., has contracted for a 2,500- 
kva. generator, and a Connecticut 
manufacturer is planning to develop a 
12,000-hp. hydro-electric plant with 
provision for selling surplus energy to 
other distributors or users. Auto- 
matic power-plant and substation con- 
trol apparatus is in good demand, and 
redevelopment work is active. A 
750,000-volt testing outfit has been 
ordered by the Simplex Wire & Cable 
Company, of Cambridge, Mass. 

With the turn of the year central 
stations will doubtless figure more 
prominently in the market for generat- 
ing and substation equipment. Favor- 
able price conditions caused the sale of 
two carloads of pole-line hardware. 


Good Sales in New York District— 
Utilities Buying Well 


ESPITE the holiday season and a 

slight slackening of business, good 
sales are reported by manufacturers. 
Many medium-sized orders were re- 
ceived from utilities which in the 
aggregate are large. As expressed by 
one company, utility buying is keeping 
up well and it is expected not only to 
continue but to increase. One order 
placed was for approximately $175,000, 
covering feeder regulators principally, 
but also including some circuit breakers. 
Another order was for $100,000 worth 
of miscellaneous switching equipment 
for a Southern power company. Sev- 
eral other orders are expected to de- 
velop next week. 

Very good business has been tran- 
sacted by jobbers during December. 
Sales of radio material have con- 
tributed largely to the results. Copper 
prices continue to advance, so that 
further increases in copper products 
may be again expected. 


Textile Electrification Active 
in the Southeast 


EVERAL very satisfactory textile 

installation contracts were closed in 
the Southeast last week. Among the 
apparatus required will be motors, oil 
switches and high-tension transformers. 
Other large contracts of a _ similar 
nature are expected to be placed imme- 
diately after directors’ meetings the 
first of January. The largest dealer in 
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oil-engine generating sets and domes- 
tic electric pumping equipment reports 
that in the past two weeks business in 
these lines has been record-breaking 
and that the outlook for continued 
activity is the best for many years. 
Reports from all jobbers indicate 
that the holiday season just closed has 
been the best for many years, one of 
the leading jobbers stating that his 
business exceeded that of any holiday 
season since the war. Vacuum-cleaner 
sales continue to increase steadily, and 
manufacturers’ representatives report 
their 1924 business as very satisfactory. 
The business of one representative has 
exceeded the previous year’s volume by 
a very comfortable margin with sales 
in Florida twice as good as in any of 
the other Southeastern States. Aggres- 
sive sales effort is going far to increase 
the popularity of this specialty, and the 
outlook for the coming year is very 
bright. The Christmas demand for 
radio equipment was very heavy and 
exceeded the supply in some cases. 


Year Closes with Good Buying 
in the Middle West . 


USINESS in the Middle West con- 
tinues good. Contrary to expecta- 
tions, a number of manufacturers re- 
port receiving a considerable quantity 
of equipment orders from utilities. 
Apparently many budgets for 1924 
have not been entirely expended, and 
the final rush was to utilize previous 
appropriations. An interesting order 
for feeder-voltage regulators approxi- 
mating $125,000 and another for auxil- 
iary equipment were placed this week. 
Pole-line hardware, cable, cross-arms, 
and meters were most in demand. 
Most of the jobbers are busy with 
inventory this week. Stock orders for 
shipment after January 1 are being 
placed. Most jobbers are entirely satis- 
fied with the volume of business trans- 
acted last year. They believe the total 
volume of business will run better than 
25 per cent ahead of 1923. Prices re- 
main generally firm. Firebrick ad- 
vanced about 5 per cent January 1 and 
code wire advanced approximately 14 
per cent. 


Business on the Pacific Coast 
Tapered Off Somewhat 


USINESS on the Pacific Coast has 

tapered off somewhat. Generally 
speaking, the past year produced a 
satisfactory volume of trade, though 
with decreased profits. In the spring 
sales were very good, the summer was 
marked by a more than seasonal slump, 
but since then there has been a slow 
recuperation month by month. Natural 
conditions, such as rainfall, snow stor- 
age and crop progress, are unusually 
promising for a bumper year. 

Very good sales are reported by job- 
bers, with present business quiet while 
inventories are in progress. Candle 
sockets and toggle switches have been 
outstanding items in the past year’s 
sales of schedule material. There has 
also been a marked increase in the sales 
of safety switches. Sixteen bids were 
received by the commissioner of Light 
and Water at Tacoma, Wash., for the 
construction of the proposed substation 
for Lake Cushman. Most of these are 
below the estimate of $250,000. 








ELECTRICAL WORLD 


Activities of the Trade 





Fairbanks-Morse Sales for 1924 
Approximate $25,000,000 


The sales of Fairbanks-Morse & 
Company for the year 1924 are ex- 
pected to approximate $25,000,000, 
against $26,000,000 in 1923. On pres- 
ent bookings and conservative surveys 
by branch sales managers it is esti- 
mated that 1925 sales will show an 
increase of 20 per cent over 1924. 





Simplex Wire & Cable Company 
Erecting New Building 


A new building is being erected by 
the Simplex Wire & Cable Company at 
its plant at Cambridge, Mass. This 
building will be used partly for expan- 
sion of manufacturing activities, but 
principally for an _ elaborate high- 
tension research laboratory where more 
extensive experimenting and electrical 
investigation may be carried on. 


Qe 
International Combustion and 
Vickers Consolidate in Canada 


The Canadian subsidiary of the Inter- 
national Combustion Engineering Cor- 
poration of New York and the Canadian 
business of Vickers, Ltd., are to be con- 
solidated and will thereafter be known 
as the Vickers & Combustion Engineer- 
ing, Ltd., of Canada. The Vickers plant 
in Montreal will be ultilized for the full 
range of engineering work in the Do- 
minion. It is planned to introduce some 
new lines in the near future. 

—>_——_ 


Are-Welding Patents Upheld by 
Court of Appeals 


The Circuit Court of Appeals of the 
District of Columbia has recently ren- 
dered a decision awarding to Claude 
J. Holslag priority of invention over 
Charles B. Waters on the subpect of 
alternating-current arc-welding trans- 
formers. These inventions are de- 
scribed in the Holslag patents, Nos. 
1,305,360 to 1,305,363, which were in- 
volved. 

The Electric Are Cutting & Welding 
Company, the owner of these patent 
rights, announces that since the deci- 
sion was handed down it has licensed 
one company that had been making in- 
fringing apparatus. The company fur- 
ther states that it will issue a few more 
licenses to any reputable companies 
that desire it. 

—_——_>—_—_ 


Bishop Gutta Percha Forms 
New Corporation 


The Bishop Wire & Cable Corpora- 
tion, organized under New York laws, 
has acquired the rubber-insulated wire 
and cable business of the Bishop Gutta 
Percha Company, 420 East Twenty-fifth 
Street, New York. The company an- 
rounces that this change has _ been 
made in order to take care of the large 
increase in its wire business and there 
will be no change in management. The 


Bishop Gutta Percha Company will con- 
tinue to do business, but will manufac- 
ture only gutta percha goods at its fac- 
tory in New York. The Gutta Percha 
company has been manufacturing insu- 
lated wire since 1847. 

The new corporation will manufac- 
ture practically every type of rubber- 
insulated wire from the smallest to the 
very largest cable. It has a modern 
plant in which practically all new ma- 
chinery has been recently installed, and 
will devote it wholly to the manufac- 
ture of electric wires and cables. 

a 


The Electric Power Equipment Cor- 
poration, 412 North Eighteenth Street, 
Philadelphia, manufacturer of “Elpeco” 
switching equipment, announces that it 
has recently made a new connection in 
the Southwest in appointing the Com- 
mercial Electric Company of St. Louis 
as its agent. The new appointment 
takes effect on January 15. 

The Transelectric Company, Chicago, 
incorporated on January 1, 1925, is the 
representative for the Lapp Insulator 
Company, Transmission Tower Fabri- 
cating Company and W. T. Safety Tool 
Company. The incorporators have been 
active in the transmission and distribu- 
tion field for more than six years. 

The Wetmore-Savage Electric Supply 
Company, 76 Pearl Street, Boston, 
Mass., has been incorporated with a 
capital of $3,000,000. The incorpora- 
tors are V. C. Bruce Wetmore, Boston; 
Karl L. Norris, Saugus, Mass.; Edward 
W. Wetmore, Newton, Mass., and 
Clifford C. Perry, Swampscott, Mass. 
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The Milhender Electric Supply Com- 
pany, 617 Atlantic Avenue, Boston, wil! 
also occupy an adjoining 5-story build- 
ing beginning February 1. 

The W. D. Hamer Company, Indian- 
apolis, reports a very successful year in 
transmission and distribution equip- 
ment, with large placements of orders 
for spring delivery. The Hamer com- 
pany represents the Lapp Insulator 
Company, the Delta Star Company, the 
Moloney Electric Company, the G. & W. 
Electric Specialty Company, the Trans- 
mission Tower Fabricating Company, 
the W. T. Safety Tool Company and 
the Automatic Reclosing Circuit 
Breaker Company. 

The Anaconda Copper Mining Com- 
pany, 25 Broadway, New York, an- 
nounces that the new Kenosha wire mill 
of the American Brass Company has 
booked for shipment to the Illinois Cen- 
tral Railroad the following Anaconda 
products: 130 miles hard-drawn grooved 
copper trolley wire, 105 miles feeder 
strand and messenger wire and 82 miles 
grooved “Hitenso” trolley wire. 

The Diamond Power Specialty Cor- 
poration, Detroit, manufacturer of 
“Diamond” soot blowers, has appointed 
the Midwest Machinery Company, 104 
South Main Street, St. Louis, as its 
representative for the territory of Mis- 
souri adjacent to St. Louis and for the 
territory south of and including Spring- 
field and Decatur, IIl. 

The Detroit Electric Stove Company, 
3435 Piquette Avenue, Detroit, has ac- 
quired a plot of ground on the Howard 
Boulevard, Lincoln Park, a suburb of 
the city, and has tentative plans under 
advisement for the erection of a new 
plant on the site. It is said that two 
three-story units will be built, each 
about 75 ft. x 100 ft. 


New Equipment Available 





Motor-Operated-Valve 
Mechanism 


A motor-operated-valve mechanism 
known as the “Liberty valve operator” 
has been placed on the market by the 
Liberty Electric Corporation, Stamford, 
Conn. The mechanism is a motor- 
operated, electrically controlled unit 
and is made in a range of sizes to suit 
various service conditions as well as 
different types and sizes of valves. The 
unit consists in the main of motor, 
motor shaft, worm, drive shaft, mag- 
netic clutch, train of gears and limit 
switch. 

Control is accomplished by one or 
more stations operated either manually 
or by relays. Indicator lamps show the 
position of the valve. The valve may 
also be stopped at any position during 
travel, and it is said that the mecha- 
nism cannot jam or strain the valve. 
The valve can a'so be hand-operated if 


desired. 
—__@——— 


Portable Circular Saw 


A portable electric circular saw 
known as “Skilsaw” has been placed 
on the market by the Michel Electric 
Hand Saw Company, 166 East Grand 
Avenue, Chicago. The device consists 


of a circular saw properly shielded and 
containing a guide for the saw mounted 
on the frame of the motor which drives 
it. It has a cutting capacity of 2 in. 
in hard wood and can be used with 
various attachments for beveling or 
other purposes. The motor is of the 
universal type and can be obtained for 
use on 110 volts or 220 volts. It is 
equipped with a momentary contact 
trigger switch to insure safety to the 


operator. 
—o—_—_——. 


Conduit Bushing.—A conduit bushing 
provided with a special ground connec- 
tion and known as the “Groundit” bush- 
ing has been placed on the market by 
the Groundulet Company, 86 Park Place, 
Newark. The bushing is provided with 
a boss that is tapped to receive a sol- 
dering stud for connecting a ground 
wire to it. 


Window Reflector—A new 200-watt 
window-lighting reflector, known as th 
No. 944, entirely inclosed so that th 
lamp filament cannot be seen from 2! 
position, has been placed on the marke 
by the Holophane Glass Company, !) 
342 Madison Avenue, New York. T 
reflector is said to eliminate glare a'\ 
back reflections and is of particu ‘! 
value when used in open back windo 
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New Trade Literature 





SLATE AND MARBLE DRILL.—Bul- 
letin No, 3,018-S, issued by the Hisey-Wolfe 
Maehine Company, Cincinnati, describes 
and illustrates the ‘“Hisey” electric slate 
and marble drill. 

MOTOR STARTER.—The Monitor Con- 
troller Company, Baltimore, is distributing 
bulletin No. 106, covering its ‘““Thermaload” 
starter for small alternating-current motors. 
It contains a table of the ampere rating 
of the thermal element to be used with 
induction motors and also instructions for 
the use and care of the ‘Thermaload” 
starter. 

SPROCKET WHEELS AND CHAIN 
BELTING.—The W. A. Jones Foundry & 
Machine Company, 4401 West Roosevelt 
Road, Chicago, has issued catalog No. 32, 
covering its line of sprocket wheels and 
chain belting, chain tighteners, elevator 
boots, buckets, hand wheels, etc. It con- 
tains illustrations, listing prices and com- 
plete specifications on all items shown, 


ELECTRIC MOTORS.—The Diehl Manu- 
facturing Company, Elizabeth, N. J., has 
issued bulletin No. 1,652, containing illus- 
trations showing various industrial and 
marine applications of Diehl electric motors. 


RESISTOR UNITS.—The Ward Leonard 
Electric Company, Mount Vernon, N. Y., 
has issued bulletin No. 63 in which it gives 
an outline of the advance in resistor con- 
struction and the development of “Vitrohm” 
insulation. It also contains a list of the 
“Vitrohm (vitreous-enameled)”’ resistor 
units and various terminals and mountings 
for same. 








Foreign Trade Opportunities 





Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number: 

Purchased is desired in Canada (No. 
12,882) of radio sets and parts. 

Purchase and agency is desired in France 
(No. 12,899) for electrical goods. 

Purchase and agency is desired in Indo- 
China (No. 12,881) for fans, electric coiling 
and desk, all sizes. . 

Purchase is desired in Ireland (No. 
12,883) of radio sets, cabinet and open, two, 
three and four-valve, and parts. 

Purchase and agency is desired in Italy 
(No. 12,829) for precision and machine 
tools. : ‘ 

Purchase and agency is desired in Poland 
(No. 12,880) for radio sets. : 

Purchase is desired in Australia (No. 
12,939) of labor-saving devices, radio sets, 
ete. 

Purchase is desired in Austria (No. 
12,878) of radio sets and parts. 

Purchase is desired in Uruguay (No. 
12,876) of 600 miles of bare and insulated 
copper wire. 

Purchase is desired in Brazil (No. 12,940) 
of electrical supplies, also radio sets (No. 
12,875). 

An agency is desired in England (No. 
12,914) for electrically operated hoisting 
and traveling cranes and steam derrick 
cranes. 

An agency is desired in Denmark (No. 
12,938) for fireless cookers. 

An agency is desired in Germany (No. 
12,922) for asbestos fiber and vulcanized 
fiber for packing and technical purposes. 

An agency is desired in India (No. 
12,936) for electrical goods. 

Agencies are desired in Italy (No. 12,833) 
for electrical machinery and fittings, insula- 
tors, switches, lamp sockets, etc.; (No. 
12,831) for machine tools, especially metal- 
working tools and transmission cables; (No. 
12,884) for insulated wires and wiring de- 
vices; (No. 12,979) for radio sets and 
parts. 

An agency is desired in Norway (No. 
12,909) for a cement refractory as a heat 
and electrical insulator. 

An agency is desired in Switzerland (No. 
12,877) for insulating tape. 

ELECTRIC EQUIPMENT FOR BOM- 
BAY (INDIA) SUBURBAN RAILWAYS. 
—Tenders will be received by S. G. S. 
Young, Secretary of the Bombay, Baroda 
& Central Railway Company, White Man- 
sion, 91 Petty France, Westminster, S. W. 1, 
London, England, until Feb. 24, for equip- 
ment of manually operated traction sub- 
stations as follows: (1) For substation and 
track-sectioning switchgear and accessories ; 
(2) rotary-converter sets; (3) transform- 
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ers. Alternatively for automatic substa- 
tions: (4) for substation equipment and 
track-sectioning switchgear. 


LIGHTING STORAGE BATTERIES 
FOR NEW SOUTH WALES (AUSTRA- 
LIA) GOVERNMENT RAILWAYS AND 
TRAMWAYS.—Tenders will be received by 
the New South Wales Government Rail- 
ways and Tramways, Sydney, Australia, 
lighting storage 


until Feb, 11 for two 
batteries. 


New Incorporations 





THE NORTHERN LIGHT, HEAT. & 
POWER COMPANY, Suring, Wis., has 
been incorporated by W. R. Cornwell and 
others, all of Suring. The company is 
capitalized at $25,000 and proposes to gen- 
erate and distribute electricity for light, 
heat and power purposes. 


THE PRIEST RIVER (IDAHO) IM- 
PROVEMENT COMPANY has filed articles 
of incorporation with a capital stock of 
$25,000 to generate and distribute elec- 
tricity. The incorpordtors are: John E. 


Schaefer, Beecher Hitchcock and George 
Knippel. 
THE CENTRAL STATES UTILITIES 


COMPANY, Detroit, has been incorporated 
with a capital of $250,000 by H. M. Eaton, 
W. S. Thompson and William E. Moss, 
8120 Jefferson Avenue, East Detroit. 


Construction 
News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


DOVER, N. H.—The new street-lighting 
contract awarded by the City Council to 
the Twin State Gas & Electric Company 
provides for replacing the present lighting 
system in the business district with forty- 
eight incandescent lamps of 1,000 cp., 
mounted on ornamental steel poles. 


LUDLOW, VT.—The managers of the 
municipal electric light plant are planning 
to erect a 2,300-volt transmission line from 
Ludlow to Plymouth, a distance of 10 
miles. Electricity to operate the municipal 
plant is supplied by the Vermont Hydro- 
Electric Corporation, Rutland. 


———— 


Middle Atlantic States 


BINGHAMTON, N. Y.—The Public Serv- 
ice Commission has granted the Bingham- 
ton Light, Heat & Power Company per- 
mission to extend its transmission and 
distribution system to operate in twenty- 
six municipalities in Broome, Chenango, 
Cortland and Tioga Counties. In some 
of the communities covered by the order 
there are no existing lighting facilities. 
In a number of the towns the systems 
have already been transferred to the Bing- 
hamton Company. 


BROOKLYN, N. Y.—Bids will be re- 
ceived by the Bureau of Supplies and 
Accounts, Navy Department, Washington, 
D. C., until Jan. 6 for furnishing electric 
wire and cable, brass and copper pipe and 
tubing, searchlight carbons, fuses and fuse 
elements, etc., to the Navy Supply Depot, 
South Brooklyn, N. Y. 


FULTON, N. Y.—The New York Can- 
ners, Inc., is reported to be planning the 
installation of electric power equipment in 
connection with the proposed rebuilding of 
its plant, recently destroyed by fire, with 
a loss of about $450,000. 


JAMESTOWN, N. Y.—Plans are under 
consideration by the City Council for the 
installation of a combined police and fire- 
alarm telegraph system, to replace the 
present separate system. 


JAMESTOWN, N. Y.—The installation of 
electrically operated pumps in the proposed 
sewage purification plant, to cost about 
$125,000, is under consideration. Melvin 
O. Swanson is superintendent of Depart- 
ment of Public Works. 


NEW YORK, N. Y.—Extensions involv- 
ing an expenditure of $41,500,000 have been 
announced by the North American. Com- 
pany, 60 Broadway. Plans for the north- 
ern Ohio district surrounding Cleveland 
call for expenditures of $20,000,000 in 
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1925. The work will include the new 
400,000-hp. station at Avon, near Cleve- 
land, which is designed to supplement 
facilities of the Cleveland plant. A new 
steam plant for supplying steam heat will 
be built in Cleveland and many important 
extensions will be made to the company’s 
distribution lines. In the Illinois-Missouri 
territory centering in St. Louis the pro- 
gram calls for extensions to cost about 
$11,000,000. In Wisconsin and Michigan 
$10,000,000 will be.spent, while in Ken- 
tucky the plans for improvements on 
electric properties will total $500,000. 


POUGHKEEPSIE, N. Y.—Plans are 
under consideration by the Board of Alder- 
men for installing a new street-lighting 
system to replace the arc lamps now in 
use. It is proposed to install incandescent 
lamps of 600 cp. The Central Hudson Gas 
& Electric Company has the contract for 
street lighting. 


ROCHESTER, N. Y.—The Rochester Gas 
& Electric Company plans to erect a central 
steam-heating plant, to cost about 
$1,000,900. 


SCHUYLERVILLE, N. Y.—The Stand- 
ard Wall Paper Company, Hudson Falls. 
N. Y., contemplates installing electric power 
equipment in connection with the proposed 
rebuilding of its local mill, recently dam- 
aged by fire with loss of about $500,000. 


_BROWN’S MILLS, N. J.—The Eastern 
New Jersey Power Company, Allenhurst, 
contemplates rebuilding the local power 
plant, recently acquired. Extensions in 
transmission lines will be made. 


HARRISON, N. J.—The Public Service 
Electric & Gas Company, Newark, it is 
reported, has inquiries out for structural 
steel for a new _ steam-operated power 
station in Harrison. 


MONESSEN, PA.—Improvements are 
contemplated to the street-lighting system 
during 1925, to cost about $20,000. 


SELLERSVILLE, PA.—The Council is 
considering’ the installation of an improved 
street-lighting system in the business dis- 
trict. The work will be carried out by the 
Pennsylvania Power & Light Company. 


DAMASCUS, MD.—The Damascus Light 
& Power Company has been granted per- 
mission by the Public Service Commission 
to erect _a transmission line from Ridge- 
field to Damascus. 


, HAGERSTOWN, MD.—The court injunc- 
tion restraining the city from proceeding 
with the construction of a municipal elec- 


tric light and power plant has been dis- 
solved. 


BELINGTON, W. VA.—Bonds to the 
amount of $38,000 have been voted to take 
over the local electric light plant and 
waterworks system. 


SALTVILLE, VA. — The Mathieson 
Alkali Works, Inc., 25 West Forty-third 
Street, New York, plans to install electric 
power equipment in proposed additions to 
its local plant, to cost about $750,000. 


—_.——_ 


North Central States 


BOYNE CITY, MICH.—Plans for the 
proposed cement plant to be erected by the 
Boyne_ City Portland Cement Company in 
the Pine Lake section, to cost about 
$1,250,000, include a power plant. W. H. 
White, Boyne City, is interested in the 
project. 


CALUMET, MICH.—Plans for the re- 
building of the local fertilizer and glue 
plant of the United Chemical Products 
Company, recently damaged by. fire, include 
the installation of electric power equip- 
ment. The loss is estimated at $500,000. 


IRON MOUNTAIN, MICH.—Plans are 
under consideration for the installation of 
an ornamental street-lighting system in 
the business section. 


KALAMAZOO, MICH.—The Saniwax 
Paper Company, 4148 North Park Street, 
plans to install electric power equipment 
in its proposed local plant, to cost about 
$150,000. Le Roy & Newlander, Pratt 
Building, are architects. 


MONROE, MICH.—The Detroit Edison 
Company is negotiating for the purchase 
of the River Basin Hydro-Electric Com- 
pany, with transmission lines extending 
for about 30 miles in this district, includ- 
ing Maybee and Scofield. If taken over, 
the Detroit company plans additional trans- 
mission lines throughout this section. 


CLEVELAND, OHIO.—Bids will be re- 
ceived at the office of the Commissioner of 
Purchases and Supplies, City Hall, until 
Jan. 9 for economizers for the Division of 
Light and Power. 


NELSONVILLE, OHIO.—The Hocking 
Power Company has secured franchises in 
the Pomeroy Bend and Jackson County 
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sections and plans extensions to its trans- 
mission lines. The company is also_nego- 
tiating for a franchise at Wellston City. 


TOLEDO, OHIO.—The Toledo Edison 
Company is asking bids for the struc- 
tural steel framework for an addition to 
its local electric power plant. 


CAWOOD, KY.—The Kentucky Utilities 
Company, Louisville, contemplates the con- 
struction of a transmission line between 
Cawood and Black Star, to be used pri- 
marily tor power service for mining oper- 
ations, 


EVANSVILLE, IND.—The Chicago & 
Eastern Illinois Railroad Company, 332 
South Michigan Avenue, plans the installa- 
tion of electric power equipment at its 
proposed local shops and freight terminal. 
The cost is estimated at about $1,500,000. 

INDIANAPOLIS, IND.—The National 
Biscuit Company, Pine and Daly Streets, 
contemplates extensions in the power 
house at its local plant. 

CHICAGO, ILL. — The 
Company, Inc., 1500 Blue Island Avenue, 
contemplates the installation of electric 
power equipment at its proposed plant at 
Twenty-sixth and Kostner Streets, to cost 
about $400,000. Sidney H. Minchin, 149 
South Dearborn Street, Chicago, is archi- 
tect, 

DURAND, ILL.—tThe plant and system 
of the Citizens’ Utilities Company, which 
provides electricity here and in the towns 
of Rock City, Davis and Dakota, has been 
acquired by the Beloit (Wis) Gas & Elec- 
tric Company The latter company will 
continue the service and will connect with 
several other towns. 

MANITO, ILL.—The Central Illinois 
Light Company, Springfield, has acquired 
the municipal electric power plant and 
will furnish service in the future from 
its transmission system. 

SUPERIOR, WIS.—The 
considering a petition for 
of an crnamental hghting 
Fifth Street. E. B. Banks 

GRANITE FALLS, 


Glass Novelty 





City Council is 
the installation 
system on East 
is city engineer. 
MINN.— The City 


Counci) has issued $30,000 in bonds, the 
proceeds to be used for extensions and 
improvements in the municipal electric 
plant and waterworks. 

OWATONNA, MINN.—Plans are under 


way by the 
Chicago, for 
transmission 


Interstate Power Company, 
the erection of a 66,000-volt 
line between Owatonna and 
Albert wea. Electricity will be supplied to 
yeneva. Clark’s Grove, Ellendale, Hope and 
Blooming Prairie and to farms along the 
line The company also contemplates re- 
building its transmission line between Albert 
Lea and Lake Mills, Iowa, increasing the 
voltage from 13,000 to 33,000. 


ST. CLOUD, MINN.—The City Council 
plans the installation of electrically oper- 
ated pumping machinery, etc., in connec- 
tion with a _ proposed fountain drinking 
system in Central Park. A. W. Buckman 
is city clerk. 

BRITT, lLOWA.—The Britt Light & 
Fower Company has applied for permis- 
sion to erect transmission lines on a num- 
ber of highways in Kossuth County. 

GRINNELL, IOWA.— Many  improve- 
ments are contemplated to the local plant, 
which has been taken over by the Iowa 
Southern Utilities Company, Centerville. 

SAC CITY, LOWA.—Russell & Fry plan 
to construct an electric light and power 
plant in Sac City for industrial service. 

STRATFORD, TtOWA.—Plans are being 
considered tor rebuilding the distribution 
system of the Stratford Electric Light & 
Power Company, at a cost of about $4,000. 

ST. LOUIS, MO.—The St. Louis-Kansas 
City Short Line Railroad Company, re- 
cently incorporated, plans to build an elec- 


tric railroad from St. Louis to Kansas 
City, a distance of 238 miles. L. Dunlap, 
3524 Morrell Avenue, Kansas City, is one 
of the incorporators. 


TURTON, S. D.—Bonds to the amount 
of $10,000 have been voted for the installa- 
tion of an electric lighting system. 


OBERT, NEB.—The City Council has 
granted the Minnesota Electric Distributing 
Company, Minneapolis, a franchise to fur- 
nish electricity in Obert. The proposed 
transmission line will also furnish service 
in Wynot, Fordyce, Hartington and New- 
castle. 





a 


Southern States 


WELDON, N. C.—The Grant Brick 
Works are planning to install three out- 


door-type transformers of 75 kva, capacity 
and other electric equipment. 

CLINTON, S. C.—A bond issue of $15,000 
installation of 


is being arranged for the 
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an ornamental lighting system on _ prin- 
cipal streets in the downtown district. 


HIALEAH, FLA.——-The South Florida 
Cold Storage & Ice Company, Miami, re- 
cently organized, plans to install electric 
power equipment in its proposed local 
cold-storage and ice-manufacturing plant, 





to cost 1,000,000. George C. Hyde is 
engineer. 

CHATTANOOGA, TENN.—The Cumber- 
land Telephone & Telegraph Company, 
Nashville, contemplates extensions to its 


telephone lines and cables around Chat- 
tanooga, to cost about $200,000. 


MEMPHIS, TENN.—Plans are under con- 
sideration for improvements to the lighting 
system in the business district during 1925, 
to cost about $65,000. 


FAIRFIELD, ALA.—The Fairfield First 
Addition, Inc., recently organized, plans to 
install a lighting system to cost about 
$15,000, on a tract of land lately pur- 
chased for development. Walter Schoel, 
Title Building, Birmingham, is engineer. 

SELMA, ALA.—The Alabama Power 
Company is considering the erection of an 
additional transmission line from its sta- 
tion on the Coosa River to this place. 


SYLACAUGA, ALA.—tThe installation of 
an ornamental lighting system, consisting 
of fifty-five units, is under consideration 
by the City Council. 

BALD KNOB, ARK.—Plans are under 
consideration by Campbell & Richardson 
to rebuild their electric light plant, recently 
destroyed by fire. 








DANVILLE, ARK.—The Danville. Elec- 
tric Company plans to rebuild its power 
plant, recently damaged by fire. 


PINE BLUFF, ARK.—The construction 
of a powder dam on Piney Creek in John- 
son County, to cost about $986,000, is under 
consideration by the Arkansas Light & 
Power Company. 

CONROE, TEX.—The Western Public 
Service Company has acquired the local 
electric light and power and ice plants 
and plans extensions in its transmission 
system. The company, it is reported, con- 
templates the construction of a new central 
station to furnish electricity in this 
section. 

CORSICANA, TEX.—The constraction of 
a transmission line from Corsicana to the 
Wortham oil field is under consideration 
by the Texas Power & Light Company, 
Dallas. 


DALLAS, TEX.—All bids for the in- 
stallation of an ornamental lighting system 
on Jefferson and Lancaster Avenues in 
Oak Cliff have been rejected by the City 
Commission. 

EL CAMPO, TEX.—The Texas Central 
Light & Power Company, San Antonio, has 
acquired the property of the Central Serv- 
ice Company and plans to extend its trans- 
mission line here. Additions to the local 
system are under consideration. 


McALLEN, TEX.—Bids will be received 
by H. P. Smith, architect, National Bank 
of Commerce, San Antonio, until Jan. 10 
for construction of administration building, 
two dormitories and power house for the 
Baptist College Church, to cost about 


$250,000. 
—— 


Pacific and Mountain States 


BELLINGHAM, WASH.—The Whatcom 
County Power & Light Company is plan- 
ning to erect a 6,600-volt transmission line 
on the Northwest Road and Rural Avenue. 


CENTRALIA, WASH.—The City Com- 
missioners have authorized the Mayor and 
city clerk to make application to the Com- 
missioners of Lewis County for a fran- 
chise to erect and operate a transmission 


line up the Salzer River for light and 
power service. 
SPOKANE, WASH.—The Washington 


Water Power Company has applied to the 
Federal Power Commission for permission 
to erect a transmission line 3.21 miles 
long in Shoshone County, Idaho, 


WALLA WALLA, WASH.—tThe Pacific 
Power & Light Company, Portland, con- 
templates improvements and extensions to 
its system in the Walla Walla and adjacent 
district during the coming year, to cost 
about $107,000. The work includes the erec- 
tion of a new electric transmission line to 
serve College Place and Prospect Heights. 
New equipment will be installed in the Walla 
Walla - substation, including new under- 
ground feeder cables and transformer for 
6,600 volts and _ reconstruction of lines 
throughout the city. 

WICKERSHAM, WASH.—A permit has 
been granted the Wickersham Light & 
Power Company for the use of water from 
Ennis Creek to develop power for light 
and power purposes to be distributed in 
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Wickersham and adjacent farming terri- 
tory. The cost of the pipe line and dam 
is estimated at $3,000. 


BISHOP, CAL.—The Hillside Water 
Company has applied to the Federal Power 
Company for a license to construct four 
storage reservoirs on the North and Middle 
Forks of Bishop Creek in Inyo Counts 
for the purpose of augmenting the suppl: 
of water available for the irrigation of 
lands located on the lower reaches of 
Bishop Creek and for generating hydro- 
electric power through Bishop Creek plants 
Nos. 2, 3, 4, 5 and 6 of the Nevada-Califor- 
nia Power Company and the Southern Sier- 
ras Power Company. The plans provid 
for the development of 700 hp. 


LOS ANGELES, CAL.—The construction 
program of the Los Angeles Gas & Electric 
Corporation calls for an expenditure of 
$12,360,000. Of this amount $3,516,000 will 
be used for improvements to the electric 
distribution system and $1,000,000 for a 
new plant site. 


OAKLAND, CAL.—The City Council is 
considering the installation of an electric 
light system for traffic regulation on streets 
in the downtown district, estimated to cost 
$12,800. W. W. Harmon is city engineer. 


OAKLAND, CAL.—The Board of Ala- 
meda County Supervisors will soon ask 
bids for the construction of a steam-driven 
power plant at Fourteenth Avenue and 
East Twenty-seventh Street, to cost about 
$200,000. H. H. Meyers, Kohl Building, 
San Francisco, is engineer. 


ORANGE, CAL.—The City Council has 
adopted resolutions providing for the_ in- 
stallation of ornamental lamps on West 
Chapman Avenue from the Santa Fe tracks 
to Main Street and on North Center from 
Chapman to Sycamore Street. 


SAN DIEGO, CAL.—The San Diego Con- 
solidated Gas & Electric Company has 
applied to the Federal Power Commission 
to erect a transmission line, 2.40 miles 
long, extending from its Hell Hole power 
plant to the transmission line of the South- 
ern Sierras Power Company, near Rincon. 

SAN FRANCISCO, CAL. — Application 
has been made to the Federal Power Com- 
mission by the California Oregon Power 
Company for a license to erect a transmis- 


sion line, 774 miles long, in Siskiyou and 
Shasta Counties. 
TURLOCK, CAL.—Plans have _ been 


adopted by the City Trustees for the in- 
stallation of an electrolier lighting system. 

LEWISTON, IDAHO.—The city of Lew- 
iston has applied for a preliminary permit 
for ‘a hydro-electric plant on Clearwater 
River, near Lewiston. The project includes 
the construction of a 30-ft. dam and power 
house to develop 2,500 hp. 


SALT LAKE RIVER, UTAH. — Plans 
have been completed by the Utah Power & 
Light Company for the construction of a 
third hydro-electric development on _ the 
Bear River, to be known as the Cutler 
plant. The proposed plant will be equipped 
with two 15,000-kw. generating units oper- 
ating under an effective head of 128 ft. 
The project includes a 110-ft dam and will 
cost about $5,500,000. A third 130-kv. 
transmission line, 80 miles, will be erected 
from the new plant to Salt Lake City. 


BUTTE, MONT.—Application has been 
made to the Federal Power Commission by 
the Montana Power Company for a license 
to erect a transmission line, 26.7 miles 
long, in Stillwater and Cargon Counties, 
crossing the Beartooth National Forest. 


———— 


Canada 


ST. BONIFACE, MAN.—Plans are under 
consideration by J. D. McArthur, Winnipeg, 
for the construction of a large pulp and 
paper mill in St. Boniface. About $2,000,- 
000, it is reported, will be expended on a 
transmission line and electrical equipment 
for the project. Apparatus required will 
include 400 miles of copper wire, 1,000 steel 
towers, 6,000 insulators and two new tur- 
bines, etc. 


SARNIA, ONT.—The Hydro-Electric 
Power Commission of Ontario, Toronto, 
has acquired a site on which it proposes 
to build a transformer and distribution 
station, to cost from $50,000 to $100,000. 


ST. LAMBERT, QUE.—The installation 
of a 22,000-volt transformer and switch- 
ing apparatus for 1,500 kva. capacity is 
under consideration by the City Council. 
J. <A. Burnett, Montreal, is consulting 
engineer. 


THREE RIVERS, QUE.—The _ North 
Shore Power Company has filed applicatio! 
with the Public Service Commission askin: 
permission to erect a 25,000-volt trans- 
mission line from the Planet Falls develop- 
ment at St. Raymond. 
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Electrical 


Patents 
Announced by U. S. Patent Office 





(Issued December 2, 1924) 
517,857. SELECTIVE SYSTEM ; Philander 

TE eon and David T. May, Port Wash- 
ington, N. Y. App. filed Dec. 29, 1923. 
Selective operation of electro-responsive 
devices, as telephone ringers, relays, etc. 

1,517,866. Process FOR REGULATING THE 
SPEED OF AN ELECTRIC MoToR CASCADE; 
Walter Seiz, Baden, Switzerland. App. 
filed June 27, 1921. 

1,517,869. SEMIAUTOMATIC TELEPHONE-EX- 
CHANGE SYSTEM; Ray L. Stokely, Floral 
Park, N. Y. App, filed Nov. 4, 1921. 

1,517,920. Press-BuUTTON SWITCH; Hugo 
Sachs, Leipzig, Germany. App. filed July 
15, 1920. 

1,517,938. Execrric FuRNACE; Theodore B. 


Bechtel, Philadelphia, Pa. App. filed 
Dec. 12, 1922. Resistor type. 

1,517,953. ATTACHMENT PLUG; Hoyt Cat- 
lin, Bridgeport, Conn. App. filed March 
26, 1920. 

1,517,981. Fuse; Archibald Grieve, West- 


port, Conn. App. filed May 5, 1921. 
Renewable cartridge clip type. 

1,518,018. ELecTricAL APPARATUS; Frank 
F. Starr, Dayton, Ohio. App. filed Sept. 


26, 1923. Control apparatus for a motor. 
1,518,020. ELECTROMAGNET; Oliver C. 
Traver, Schenectady, N. Y. App. filed 


July 26, 1921. With reduced residual 
magnetism and with chattering of the 
armature prevented. 

1,518,041. Euecrric SwitcuH; Charles E. 
Avery, East Orange, N. J. App. filed 
Nov. 17, 1922. Wall switch of the quick- 


break type. 
1,518,042. Toccte Switcu; Charles E. 
Avery, East Orange, N. J. App. filed 


Nov. 20, 1922. 

1,518,056. CALLING Device; Henry E. El- 
rod, Dallas, Tex. App. filed April 8, 
1921. Employed in automatic and semi- 
automatic telephone systems. 

1,518,067. ELectric HEATER; William W. 
Hicks, San Francisco, Cal. App. filed 
July 17, 1922. Wall type. 


1,518,084. Hotppr; William H. Lovelace, 
Dalna, Ky. App. filed July 28, 1923. 
Electrode holder. 

1,518,085. ELectric HEATER FOR STEERING 


WHEELS; Walter W. McDowell, Kiefer, 
Okla. App. filed Feb. 4, 1924. 

1,518,104. ExLectric HAMMER; Ennio Poli- 
dori, Curzio Polidori and Emidio Poli- 
dori, Rome, Italy. App. filed Jan. 16, 
1922. 

1,518,123. ExcITING MEANS FOR ELECTRO- 
DYNAMICAL OSCILLATORS; Harry P. Law- 
ther, Jr., Dallas, Tex. App. filed Aug. 
29, 1918. To produce compressional 
Waves employed in submarine signaling. 


(Issued December 9, 1924) 


1.518,137. ELectric SYSTEM FoR LOcOMO- 
MOTIVES; Sidney W. Farnham, Chicago, 
Ill. App. filed Dec. 22, 1922. 


1,518,164. MAGNETIC Motor; Charles C. 
Powers, Big Creek, Cal. App. filed Feb. 
27, 1924. 


1,518,168. TROLLEY WHEEL; Adrian C. Van 
Hooydonk, Monroe, Mich. App. filed Aug. 
11, 1922. 


1,518,196. INDUCTION ELECTRICITY METER; 
Jesse Harris, Lafayette, Ind. Watt-hour 
meter. 

1,518,209. MACHINE For WINDING LOOSE 


CoILS FOR ARMATURE AND THE LIKE; 
Claude M. McCord, Richmond Heights, 
Mo. App. filed April 17, 1924. 

1,518,214. RecorRDING MECHANISM; William 
B. Murray, Danville, Ill. App. filed Aug. 
12, 1918. For use in connection with 
train-control apparatus. 

1,518,273. ELectric HAMMER; Louis Paul- 
ero, Petersburg, Va. App. filed March 
3%, 1920. 

1,518,301. Dry BaTtrery; Raymond C. Ben- 
ner and Harry F. French, Fremont, Ohio. 
App. filed Oct. 3, 1919. Deferred-action 
type. 

1,518,317. STRIKING MECHANISM FOR ELEC- 
TRIC CLocKsS; Maurice Philippe Favre- 
He Paris, France. App. filed Aug. 21, 

1,518,332. Etectric MeTeR; August J. Klo- 
neck, New York, N. Y. App. filed Aug. 
Aug. 16, 1920. Combination voltmeter, 
ammeter or frequency meter. 

1,518,335. TELEPHONE-CIRCUIT-TESTING AP- 
PARATUS; JOHN W. McNIcoL, Urbana, 
Ohio. App. filed Feb. 14, 1921. 
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1,518,383. SwircH MECHANISM; Reuben B.1,518,814. 


Benjamin, Chicago, Ill. App. filed June 
2, 1919. Applicable to lamp sockets, etc. 

1,518,401. MULTIPLEX TRANSMISSION OF 
MESSAGES BY HIGH-FREQUENCY OSCILLA- 
TIONS; Heinrich Fassbender, Charlotten- 
burg, Germany, and Erich MHabann, 
Berlin, Germany. App. filed May 3, 1921. 

1,518,416. ELEecrrRoDE-CooLING CoNSTRUC- 
TION; Harry M. St, John, Detroit, Mich. 
App. filed Oct. 10, 1922. 

1,518,436. ELectricaAL CONNECTER DEVICE; 
Arthur P. Leinen, Chicago, Ill. App. 
filed Feb. 27, 1922. Two-way plugs. 

1,518,439. Arc TRANSMITTER FOR WIRELESS 
TELEGRAPHY ; Alexander Meissner, Berlin, 
Germany. App. filed Sept. 3, 1921. 

1,518,440. BaLaNcING CIRCUIT FoR TELE- 
PHONIC TRANSMISSION; Alexander Meis- 


sner, Berlin, Germany. App. filed May 
3, 1922. 
1,518,460. COMBINATION TEST CLAMP; 


Arthur C. Smith, Meriden, Conn. App. 
filed March 6, 1922. For use on tele- 
graph or telephone wires. 

1,518,495. SeLectTive Circuits; Lloyd Es- 
penschied, Hollis, N. Y. App. filed Sept. 


26, 1919. Multiplex transmission. 
1,518,530. Evectric Lamp; Clarence Lip- 
per, Philadelphia, Pa. App. filed Aug. 
28, 1922. Dry-cell-operated, portable 
type. 
1,518,539. CROSSING SIGNAL; Will C. 


Neahr, Denver, Col. App. filed Nov. 28, 
1916. For railroad crossings, 

1,518,543. ELECTRICAL MEASURING APPA- 
RATUS; Harry Nyquist, Elmhurst, N. Y. 
App. filed Oct. 28, 1921. For determining 
the presence of harmonics in a circuit. 

1,518,564. Raplio TELEPHONE AND TELE- 
GRAPH APPARATUS; Theodore S. Cole, 
New Haven, Conn. App. filed Oct. 27, 
1922. Storage battery. 

1,518,575. FocusInc HAND SEARCHLIGHT; 
Richard M. Eaton, Niagara Falls, N. Y. 
App. filed Dec. 24, 1921. 

1,518,591. MaGNetTo; Samuel C. McKeown, 
Newark, N. J. App. filed Jan. 17, 1921. 
1,518,592. CoNnTROL oF INDUCTION Morors:; 

Robert H. McLain, Schenectady, N. Y. 
App. filed Jan, 12, 1921. To operate at 
a maximum number of substantially de- 

finite speeds. 

1,518,609. APPARATUS TO FACILITATE THE 
REMOVAL OF STARTING-SHEET DEPOSITS 
FROM THEIR RECEIVING BLANKS; Frank J. 
Sibol, Perthy Amboy, N. J. App. filed 
April 1, 1922. In the electrolytic refine- 
ment of copper. 

1,518,612. ALTERNATING-CURRENT ELECTRO- 
MAGNET; Harry M. Stevens, Schenectady, 
N. Y. App. filed Oct. 7, 1921. 

1,518,619. System or Motor ContTrot; Al- 
fred F. Welch, Fort Wayne, Ind. App. 
filed March 31, 1922. In response to 
temperature changes, pressure changes, 
etc. 

1,518,624. 1,518,625. AMPLIFYING SysTEeEM; 
William C. White, Schenectady, N. Y. 
App. filed July 8, 1919. In which a 
plurality of amplifiers are connected in 
parallel. 

1,518,633. Rapio SIGNALING SYSTEM AND 
APPARATUS THEREFOR; Rupert E. H. Car- 
penter, Purley, England. App. filed May 
20, 1924. 

1,518,637, 1,518,638. Dry Ceti; Harold De 
Olaneta, New Haven, Conn. App. filed 
Dec. 22, 1919. 

1,518,639. Corp CoNNEcCTER; Frank C. De 
Reamer, Schenectady, N. Y App. filed 
Jan. 10, 1921. 

1,518,655. RapIo-TELEGRAPH SysTEeM ; Wen- 


dell L. Carlson and Earl C. Hanson, 
me D. C. App. filed Jan, 14, 
1,518,682. SIGNALING System; Walter R. 


G. Baker, Schenectady, N. Y. App. filed 
Nov. 6, 1923. Using vacuum-tube high- 
frequency generators. 

1,518,683. SIGNALING SysTeM; Walter R. 
G. Baker, Schenectady, N. Y. App. filed 
Nov. 6, 1923. In which high-frequency. 
signaling currents are transmitted over 
high-potential electric transmission lines. 

1,518,701. QuiIcK-AcTING-SWITCH MECHAN- 
ISM; Ralph Penn, Des Moines, Iowa. 
App. filed Dec. 10, 1923. 

1,518,733. CONNECTER; Reuben Eckstein, 
New York, N. Y. App. filed April 14, 
1921. Attachment-plug type. 

1,518,736. TELEPHONE SysteM; Charles L. 
Goodrum, New York, N. App. filed 
Dec. 2, 1920. Adapted for paging or 
dictating purposes. 

1,518,792. AuTomMaTic ConTROL or O1n Ds- 
HYDRATORS; Edward J. Hunt, West 
Orange, N. J. App. filed Nov. 4, 1927. 

1,518,795. ELectric CoNNEcTOR; Joseph S. 
Jones, Brooklyn, N. Y. App. filed Oct. 9, 
1922. Plugs used in telephone switch- 
board circuits. 
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ELectric BaTTery; Samuel B. 
Pack, Washington, D. C. App. filed Nov. 
18, 1919. Storage battery. 

1,518,815. MACHINE-SWITCHING TELEPHONE- 
EXCHANGE SYSTEM; Lipa Polinkowsky, 
Hyde Park, London, England. App. filed 
Dec. 28, 1918. 

1,518,862. OveRFLOW TRUNKING SYSTEM; 
Clarence E. Lomax, Chicago, Ill. App. 
filed. Dec. 6, 1921. For automatic tele- 
phone systems. 

1,518,888. SwitcH; Frederick O. Winkle- 
haus, New York, N. Y. App. filed July 
7, 1922. Snap switch. 

1,518,952. ELectric MoToR WITH SQUIRREL- 
CaGcGe Rotor; Armais Arutunoff, Berlin. 
Germany. App. filed July 14,1922. With 
resistance of rotor automatically in- 
creased by centrifugal means during 
starting or on reduction of speed. 

1,518,957. Exectrric SwitcuH; Bernhart A. 
Benson, Chicago, Ill. App, filed March 
29, 1924. Pull or push type. 

1,518,979. THERMOSTATIC CIRCUIT CLOSER; 
Nat H. Freeman, Holborn, London, Eng- 
land. App. filed Sept. 2, 1921. 

1,519,007. WELDING BY THE ELEcTRIC ARC; 
John H. Paterson, Westminster, London, 
England. App. filed Nov. 27, 1922. 

1,519,044. Evectric SwitcH; Henry T. 
Paiste, Philadelphia, Pa. App. filed July 
31, 1920. Safety type. 

1,519,058. Process oF MELTING METALS; 
Wilhelm Rohn, Hanau, Germany. App. 
filed Sept. 22, 1921. Using induction 
furnaces. 

1,519,059. Exectric Switcu ; Percy Russell. 
Swarthmore, Pa. App. filed July 29, 
1921. Multi-point switch. 

1,519,061. ELectric SwitcuH: Adolph W 
Schramm, Riverton, N. J. App. filed July 
13, 1921. Rotating blade multi-contact 


type. 

1,519,062. ELEecTrRIC WELDING AND HEATING 
Device; Edmund Schroder, Berlin, Ger- 
man. App. filed April 3, 1922. 

1,519,063. ELECTRIC SEAM-WELDING Ma- 
CHINE; Edmund Schroder, Berlin, Ger- 


many. App. filed May 22, 1922. 
1,519,089. KNire SwitcH; Benjamin E. 
Getchell, Plainville, Conn. App. filed 


July 8, 1922. 


(Issued December 16, 1924) 


1,519,098. ALTERNATING-CURRENT METER; 
Leopold Adert, Berlin, Germany. App. 
filed Aug. 10, 1920. Watt-hour meter. 

1,519,108. CouPLING FoR ARMORED CABLES; 
Lloyd A. Brooke, Landover, Md. App. 
filed July 5, 1923. 

1,519,148. STREET or STATION INDICATOR; 
John McCall, Toronto, Ontario, Canada. 
App. filed July 12, 1924. For vehicles. 

1,519,195. CoNNECTING DEVICE FoR ELEc- 
TRIC CirRcUITS; Samuel M. Esler, Marion. 
—_ App. filed Aug. 7, 1919. Multiple 
plug. 

1,519,202. TELEGRAPH SYSTEM; Joseph Her- 
man, New York, N. Y. App. filed Feb. 
20, 1922. Duplex. 

1,519,211. Loup-SPEAKER CrIrRcuITs; Wil- 
liam H. Martin, New York, N. Y. App. 
filed June 17, 1922. Telephone circuits 
suitable for use with loud-speaker appa- 
ratus. 

1,519,222. Etecrric Motor; George I. Seiss, 
Toledo, Ohio. App. filed March 1, 1923. 
Shell inclosed as used in a signal horn. 

1,519,229. Snap Switcu; Christian Aal- 
borg, Pittsburgh, Pa. App. filed Aug. 17, 
1920. Toggle type. 

1,519,230. CrrcuiT INTERRUPTER; Christian 
Aalborg, Wilkinsburg, Pa. App. filed 
July 10, 1918. With arc-blow-out device. 

1,519,234. HEeEaTER CoNnTROL; Rudolph A. 


Bolze, Pleasantville, N. App. filed 
Oct. 2, 1919. Thermostatically operated. 
1,519,238. Moror-ContTrot System: John 


A, Clarke, Jr., Edgewood Park, Pa. App. 
filed June 25, 1921. To govern the oper- 
ation of railway motors that are sub- 
jected to comparatively high voltages. 

1,519,246. ELectric SoLDERING IRON: Frank 
F. Forshee, Flint, Mich., and James C. 
Woodson, Mansfield, Ohio. App. filed 
Oct. 20, 1921. 

1,519,254. ConTro. System; Walter L. 
Hartzell and George W. Huey, Wilkins- 
burg, Pa. App. filed Oct. 18, 1920. For 
motors employed under widely different 
operating conditions, as in the operation 
of oil wells. 

1,519,255. Moror-ContrroL, System: Albert 
L. Harvey, Wilkinsburg, Pa., and David 
H. Hunter, Pittsburgh, Pa. App. filed 
Oct. 9, 1920. For starting induction and 
synchronous motors. 

1,519,257. MotTor-ContTrot System: Rudolf 
E. Hellmund, Swissvale, Pa. App. filed 
Jan. 8, 1920. For induction motors of 
relatively large capacity. 

1,519,258. TRANSFORMER; William G. Het- 
tich, Chicago, Ill. App. filed Jan. 22, 
1920. For use with X-ray tubes. 

1 ise 208. moe hae: Millard F. Roeb- 

ng, ncinnati, o. App. filed Sept. 
2, 1919. Portable. = . 
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Directory of 


Electrical Associations 


Printed in the First Issue of Each Volume 





ALABAMA LIGHT AND TRACTION ASSOCIA- 
TION. Secretary-treasurer, J. P. Ross, 
Birmingham Electric Co., Birmingham, Ala. 

AMERICAN ASSOCIATION OF ENGINEERS, 
Secretary, C. E. Drayer, 63 East Adams St., 
Chicago, IIL 


AMERICAN ASSOCIATION OF OPERATING EN- 
GINEERS. Secretary H. C. Bristol, Alcoa, 
Tenn. 


AMERICAN ELECTRIC RAILWAY ASSOCIA- 
TION. Executive secretary, J. W. Welsh, 
8 West 40th St., New York City. 


AMERICAN ELECTROCHEMICAL SOcIETY. 
Secretary, Colin G. Fink, Columbia Uni- 
versity, New York City. 

AMERICAN ENGINEERING COUNCIL. Ex- 
ecutive secretary, L. W. Wallace, 26 Jack- 
son Place, Washington, D. C. 


AMERICAN ENGINEERING STANDARDS COM- 
MITTEE. Secretary, P. G. Agnew, 29 West 
39th St., New York City. 


AMERICAN INSTITUTE OF CONSULTING EN- 
GINEERS, INC. Secretary, P. W. Henry, 111 
Broadway, New York City. 

AMERICAN INSTITUTE OF ELECTRICAL EN- 
GINEERS. Secretary, F. L. Hutchinson, 33 
West 39th St., New York City. Board of 
directors meets bi-monthly. Sections and 
branches in the principal electrical centers 
throughout the country. 


AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS. Secretary, F 
F. Sharpless, 29 West 39th St., New York. 


AMERICAN SocIETY FOR ‘TESTING MA- 
TERIALS. Secretary-treasurer, C. L. War- 
wick, 1315 Spruce St., Philadelphia, Pa. 


AMERICAN WELDING Society. Secretary, 
M. M. Kelly, 29 West 39th St., New York. 


ARKANSAS UTILITIES ASSOCIATION. Secre 
tary, R. I. Brown, Arkansas Central Power 
Co., Little Rock, Ark. 


ASSOCIATED MANUFACTURERS OF ELECTRI- 
CAL SuppPLies. General secretary, Frederic 
Nicholas, 30 East 42d St., New York City. 


ASSOCIATION OF EDISON ILLUMINATING 
CoMPANIES. Secretary, Preston S. Millar. 
80th St. and East End Ave., New York. 

ASSOCIATION OF ELECTRAGISTS INTERNA- 
TIONAL (formerly National Association of 
Electrical Contractors and Dealers). Secre- 
tary, Laurence W. Davis, 15 West 37th St.. 
New xork City, N. Y. Direct membership 
throughout the United States and Canada. 


ASSOCIATION OF IRON AND STEEL ELEC- 
TRICAL ENGINEERS. Secretary, John F. 
Kelly, Empire Building, Pittsburgh, Pa. 

ASSOCIATION OF RAILWAY ELECTRICAL EN- 
GINEERS. Secretary-treasurer, Joseph A. 
Andreucetti, Room 413, C. & N. W. Termi- 
nal Station, Chicago, III. 


CANADIAN ELECTRICAL ASSOCIATION, affili- 
ated with N. E. L. A. Secretary, Louis Kon, 
311 Power Bldg., Montreal. 


COLORADO PUBLIC SERVICE ASSOCIATION. 
Secretary-treasurer, O. A. Weller, Public 
Service Co. of Colorado. Denver, Col. 

ELectric CLUB oF CxHIcaGo. 30 North 
Dearborn St., Chicago, Il. 


ELectTric Power CLuB. Executive secre- 
tary, S. N. Clarkson, B. F. Keith Bldg., 
Cleveland, Ohio. 


ELECTRICAL CO-OPERATIVE LEAGUBD OF 
DPNVER. Executive manager, S. W. Bishop, 
Gas and Electric Bldg., Denver, Col. 


ELECTRICAL MANUFACTURERS’ CLUB. Secs 
retary, Walter F. Field, Safety Insulated 
Wire & Cable Co., New York City. 

ELECTRICAL MANUFACTURERS’ COUNCIL. 
Executive secretary, Frederic Nicholas, 39 
alast 42d St., New York City. 

ELectTricaAL SAFETY CONFERENCE. Sec- 
retary, R. B. Shepard, 109 Leonard St., 
New York City. 

ELECTRICAL SUPPLY JOBBERS’ ASSOCIATION. 
Geiierat secretary, Franklin Overbagh, 411 
South Clinton St., Chicago, IIl. 

ELECTRICAL SUPPLY JOBBERS’ ASSOCIATION, 
ATLANTIC Divison. Secretary, E. Donald 
Tolles, 165 Broadway, New York City. 

ELECTRICAL SUPPLY JOBBERS’ ASSOCIATION, 
Paciric Coast Division. Secretary, Albert 
H. Elliot, 502 Flatiron Building, San Fran- 
cisco, Cal. 


EMPIrne STATE GAS AND ELEcTRIC ASSO- 
CIATION Secretary, Charles H. B Chapin, 
Grand Central Terminal, New York City. 








FLORIDA ENGINEERING SOCIETY. Secre- 
tary, J. R. Benton, Gainesville, Fla. 
WEORGIA ELECTRICAL ASSOCIATION. Secre- 


tary-treasurer, W. W. Barr, Georgia Rail- 
way & Power Co., Atlanta, Ga. 


GREAT LAKES GEOGRAPHIC DIVISION, 
5 a a ie Secretary-treasurer, R. V. 
Prather, 305 Illinois Mine Workers’ Bldg., 
Springfield, D1. 


ILLINOIS STATE ELECTRIC ASSOCIATION. 
Secretary-treasurer, R. V. Prather, 305 Illi- 
nois Mine Workers’ Bldg., Springfield, Ill. 


ILLUMINATING ENGINEERING SocIerTy. 
General secretary, Norman D. Macdonald, 
29 West 39th St., New York City. Sections 
in New York, Philadelphia, Chicago and 
Boston. Chapters in San Francisco, Cleve- 
land, Columbus, Detroit, Los Angeles, New- 


ark, N. J., Pittsburgh, Providence and 
Toronto. 


INDIANA ELEcTRIC LIGHT ASSOCIATION. 
Secretary, Thomas Donohue, Lafayette, Ind. 


INSTITUTE OF RaDIO ENGINEERS. Secre- 
tary, Alfred N. Goldsmith, 37 West 39th 
St., New York. 

INTERNATIONAL ASSOCIATION OF MUNICI- 


PAL ELECTRICIANS. Secretary, W. R. Ar- 
buckle, Bayonne, N. J. 


INTERNATIONAL ELECTROTECHNICAL CoM- 
MISSION (international body representing 
various national electrical engineering so- 
cieties contributing to its suupport). Gen- 
eral secretary, C. le Maistre, 28 Victoria 
St., Westminster, London, S. W., England. 


Iowa Section, N. E. L. A. Secretary 


= treasurer, H. E. ‘Weeks, Davenport, 
owa., 


JOINT COMMITTEE FOR BUSINESS DEVELOP- 


MENT. Director, H. A. Lane, 29 West 39th 
Street, New York City. 


KANSAS PUBLIC SERVICE ASSOCIATION. 


Treasurer, R. T. Smalley, Kansas Electric’ 


Power Co., Emporia, Kan. 


KENTUCKY ASSOCIATION OF PUBLIC UTIL- 
ITIES. Secretary, E. F. Kelley, Louisville 
Railway Company, Louisville, Ky. 


LIGHTING FIXTURE DEALERS’ SocIleTy oF 
AMERICA. Secretary, J. L. Wolf, Electrical 
League, Hotel Statler, Cleveland, Ohio. 


- MARYLAND PuBLIC UTILITIES ASSOCIATION. 
Secretary, W. E. Smith, Engineers’ Club, 
107 E. Redwood St., Baltimore, Md. 


MICHIGAN ELectric LIGHT ASSOCIATION 
Secretary, Herbert Silvester, Edison Bldg., 
Ann Arbor, Mich. 


_ MIDDLE West GEOGRAPHIC DIVISION, 
N. E. L. A. Secretary-treasurer, Horace M. 
Davis, Fraternity Bldg., Lincoln, Neb. 


MISSOURI ASSOCIATION OF PUBLIC UTILI- 
tIES. Secretary-treasurer, F. D. Beardslee, 
315 North 12th St., St. Louis, Mo. 


NATIONAL ASSOCIATION OF ELECTRICAL IN- 
SPECTORS. Executive secretary, T. H. Day, 
59 Deerfield Ave., Hartford, Conn. 


NATIONAL ASSOCIATION OF RAILROAD AND 
UTILITIES COMMISSIONERS. Secretary, James 
B. Walker, New York Transit Commission, 
New York City. 


NATIONAL CoUNCIL LIGHTING FIXTURE 
MANUFACTURERS. Secretary, H. B. Garrett, 
424 Cleveland Discount Bldg., Cleveland, 
Ohio. 


NATIONAL ELectric LIGHT ASSOCIATION, 
Managing director, M. H. Aylesworth, 29 
West 39th St., New York City. 


NATIONAL ELECTRICAL CREDIT ASSOCIA- 
TION. Secretary, Frederic P. Vose, 1008 
Marquette Building, Chicago, IIl. 


NATIONAL FIRE PROTECTION ASSOCIATION. 
Chairman of electrical committee, A. ‘ 
Small, 109 Leonard St., New York City. 


NATIONAL SAFETY COUNCIL. Managing 
director and secretary, W. H. Cameron, 168 
No. Michigan Ave., Chicago, Ill. 


NEBRASKA SECTION, N. E. L. A. Secretary- 
treasurer, Horace M. Davis, Fraternity 
Bldg., Lincoln, Neb. 


New ENGLAND ELECTRICAL CREDIT Asso- 
CCIATION. Secretary, James A. Loring, 99 
Bedford St., Boston, Mass. 

New ENGLAND GEoGR‘PHIC DIVISION, 


N. E. L. A. Secretary, Miss O. A. Bursiel. 
149 Tremont St.. Boston, Mass. 
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NEW .MeExIcO ELECTRICAL . ASSOCIATION, 
Secretary-treasurer. Bernard L, Wiles, 
Albuquerque, N. M. 


New YorK ELECTRICAL CREDIT ASSOCIA- 
TION. Secretary, W. J. Kreger, 261 Broad- 
way, New York City. 


New YorRK ELECTRICAL LEAGUE.  Secre- 
tary, David T. Brown, 270 Canal St., New 
York City. 

New YorK ELECTRICAL Society. Secre- 
tary, H. E. Farrer, 29 West 39th St., New 
York City. 


NorTH CENTRAL ELECTRIC ASSOCIATION 
(Geographic Division N. E. L. A.). Seer 
tary, H. E. Young. Minneapolis Genera! 
Electric Co., Minneapolis. 

NORTHWEST ELEcTRIC LIGHT AND POWER 
ASSOCIATION (Geographic Division, N. E 
i. sd, Secretary, C. H. Gueffroy, 407 
Gasco Bléz., Portland, Ore. 


OHIO ELEcTRIC LIGHT ASSOCIATION. Se: 
retary, D. L. Gaskill, Greenville, Ohio. 

OKLAHOMA UTILITIES ASSOCIATION. Man- 
ager, E. F. McKay, Oklahoma City. 


PaciFric Coast ELECTRICAL ASSOCIATION 
(Geographic Division N. E. L. A.). Secre- 
tary, Samuel H. Taylor, 527 Rialto Bldg., 
San Francisco, Cal. 

PENNSYLVANIA ELECTRIC ASSOCIATION 
(State Section N. E. L. A.). Secretary, 
H. M. Stine, 212 Locust St., Harrisburg, Pa 

PUBLIC SERVICE ASSOCIATION OF VIRGINIA 
Secretary, R. M. Booker, Newport News & 
Hampton Railway, Gas & Electric Co., 
Hampton, Va. 

PusBLic UTILITIES ASSOCIATION OF WEST 
VIRGINIA. Secretary, A. Bliss McCrum. 
514 Charleston National Bank Bldg., 
Charleston, W. Va. 

RapDIo CLUB OF AMERICA. Secretary, Ren- 
vile H. McMann, 122 Chambers St., New 
York City. 

RocKY MOUNTAIN ELECTRICAL CO-OPERA- 
TIVE LEAGUE. Field secretary, C. Louis 
Collins, 215-216 Kearns Bldg., Salt Lak« 
City, Utah. 

RocKY MOUNTAIN GEOGRAPHIC DIVISION, 
N. E. L. A. Treasurer, A. C. Cornell, Den- 
ver, Col. 

SocIETY FOR ELECTRICAL DEVELOPMENT, 
Inc. President, W. W. Freeman; operating 
vice-presidents, W. L. Goodwin and F. M 
Feiker; chairman executive committee, C. 
L. Edgar; secretary-treasurer, J. Smieton, 
Jr., 522 5th Ave., New York City. -acific 
Coast office, 529 Rialto Bldg., San Fran- 
cisco. Annual meeting second Tuesday in 
February; directors’ meetings second Tues- 
day in February and November; executive 
committee meetings every sixty days. 

SocIETY FOR THE PROMOTION OF ENGI- 
NEERING EpucATION. Secretary, Dean F. L. 
Bishop, University of Pittsburgh, Pitts- 
burgh, Pa. 

SocIETY OF INDUSTRIAL ENGINEERS. Sec- 
retary, G. C. Dent, 608 South Dearborn 
St., Chicago, Il. 

SOUTHEASTERN GEOGRAPHIC DIVISION, 
N. E. L. A. Secretary, Edward T. O’Con- 
nell, Alabama Power Co., Birmingham, Ala 

SOUTHEASTERN WATER AND LIGHT ASSO- 
CIATION. Secretary-treasurer, W. F. Steig- 
litz, Columbia, 8. C. 

SOUTHERN APPALACHIAN POWER CONFER+ 


ENCE. Secretary, J. A. Switzer, Knoxville, 
Tenn. 

SoUTH WESTERN GEOGRAPHIC DIVISION, 
N. E. L. A. Secretary, S. J. Ballinger, San 


Antonio Public Service Company, San An- 
tonio, Tex. 


SOUTHWESTERN PUBLIC SERVICE ASSOCIA- 


TION, Secretary, E. N. Willis, 403-4 
Slaughter Bldg., Dallas, Tex. 
UTaH ASSOCIATION OF ELECTRAGISTS. 


Secretary, E. H. Eardley, 54 Exchange PI., 
Box 544, Salt Lake City, Utah. 

VERMONT ELECTRICAL ASSOCIATION. Sec 
retary-treasurer, A. W. Peterson, St. Al- 
bans, Vt. 

WeEsT VIRGINIA-KENTUCKY ASSOCIATION 
OF MINE, MECHANICAL AND ELECTRICA! 
EXNGINEERS. Secretary - treasurer, Herber 
Smith, 211 Robson-Pritchard Bldg., Hupn- 
tington, W. Va. 

WESTERN ASSOCIATION OF ELECTRICAL IN- 
SPECTORS. Secretary, W. S. Boyd, 175 West 
Jackson Blvd., Chicago, IIl. 


WESTERN SOCIETY OF ENGINEERS, ELEC- 
TRICAL SECTION. Secretary, E. S. Nethercut 
1735 Monadnock Block, Chicago, Il. 


WISCONSIN STATE ASSOCIATION OF ELEC- 
TRICAL CONTRACTORS AND DEALERS. Secre- 
tary, H. M. Northrup, 23 Erie Street, Mil 
waukee, Wis. 

WISCONSIN UTILITIES ASSOCIATION. Ex- 
ecutive secretary, John N. Cadby 445 Wash 
ington Bldg., Madison, Wis. 

WYOMING UTILITIES ASSOCIATION. Secre 
tary, Ralph E. Bengston, Cheyenne, Wyo. 
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JANUARY 3, 1925 


Utility Stocks Jump 


Smart Advances Carry Many Groups to 
New Peaks as the Old 


Year Passes 


N WHAT was one of the most buoy- 

ant market periods of 1924 power 
and light stocks during the last week 
of the old year made spectacular ad- 
vances to new high prices for all time. 
Following Christmas the accumulation 
of stocks was pretty general in many 
prominent groups despite the predic- 
tion in some quarters that the last 
week of the year might bring a dull 
and reactionary market. 

American Water Works & Electric 
Company’s stock was the one among 
the listed issues to make the most con- 
spicuous rise, that issue having crossed 
41, or the equivalent of 205 for the old 
stock that sold earlier in 1924 at 40. 
Perhaps in the actual number of points 
added National Power & Light made 
the most spectacular gain. From 207 
for the week before this stock got to 
256 in a rapid run-up. Commonwealth 
Power Corporation’s shares again were 
under wide accumulation, but little 
stock was offered as the bid was raised, 
and from 126 for the week before the 
stock rose to a fresh “high” in its his- 
tory at 135, a price that compares with 
50 for earlier in the year. Lehigh 
Power Securities, which in recent weeks 
has held around par, established a new 
peak at 119. American Gas & Electric 
sold up to 130. 

Electric Investors, Inc., among the 
lower-priced issues, turned especially 
popular in the last week of the year, 
the price of the stock rising to 48 as 
compared with the recent price of 35. 
Electric Investors, Inc., warrants have 
been traded in by the thousand and 
within ten days have moved from 15 to 
29. The American Superpower stocks 
also have been under heavy accumu- 


lation. 
————@ 


Interstate Corporation to Con- 
trol Staten Island Edison 


The New York-New Jersey Super- 
power Connecting Corporation, organ- 
ized under the laws of New Jersey, has 
made application to the New York 
State Public Service Commission for 
consent to acquire and hold 10,000 
shares of cumulative preferred capital 
stock and all or any part of the common 
capital stock of the Staten Island 
Edison Corporation. The Superpower 
Connecting Corporation was organized 
to engage in the manufacture, purchase, 
distribution and transmission of elec- 
tricity and financing and construction 
of transmission lines for the inter- 
change of power between corporations 
in New York and New Jersey. The 
petition states that the superpower cor- 
poration proposes to contract with the 
Staten Island corporation for the inter- 
change of power and that the full devel- 
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opment of the plan, because of the 
large sums involved, makes desirable a 
mutuality of ownership as well as of 
interest. 

Since the formation two years ago of 
the Staten Island Edison Corporation 
as a reorganization of the Richmond 
Light & Railroad Company the elec- 
trical output has increased from 36,- 
592,800 kw.-hr. to 57,023,400 kw.-hr. 
per year, an increase of 56 per cent, 
it is asserted in the petition. The com- 


pany has contracted to furnish the 
Staten Island Rapid Transit Railway 
with 17,000,000 kw.-hr annually on the 
completion of its electrification. This 
will increase the corporation’s load, the 
petition states, to a point where it will 
be necessary to find other sources of 
power. The petition sets forth that the 
most likely sources are in New Jersey 
and to the west, where there are in 
service or construction large central- 
station plants at tidewater. 


ae 


General Electric Announces New Policy 


Will Relinquish Its Ownership of Electric Bond & Share Stock and 
Turn Over Its Holdings, by Means of a New Company, 
to Its Stockholders 


DVANCE rumors of an important 

change in the relationship of the 
General Electric Company to the Elec- 
tric Bond & Share Company received 
confirmation on Tuesday afternoon of 
this week, when the former company 
announced half an hour before the 
closing of the New York Stock Ex- 
change that it would dispose of its 
holdings in the Electric Bond & Share 
Company, the common stock of which 
it owns entirely. The Electric Bond & 
Share Company supervises the finances 
and operation of about 150 electric 
power, street-railway and gas com- 
panies having a combined capitalization 
in the hands of the public of more than 
$750,000,000 and serving a population 
of 7,500,000. 


OFFICIAL NOTICE TO STOCKHOLDERS 


The official announcement, made pub- 
lic after a meeting of the directors on 
Tuesday, was as follows: 


“DECEMBER 30, 1924. 
“To the Stockholders of the General 
Electric Company: 

“The General Electric Company, hav- 
ing decided to dispose of all of its share 
holdings in the Electric Bond & Share 
Company, will do so by organizing a 
new corporation under the laws of the 
State of New York, with an authorized 
capital stock of 1,802,870 shares with- 
out par value (being the same number 
of shares as the outstanding common 
stock of the General Electric Company), 
and by transferring to such new cor- 
poration: 

“(a) Three hundred shares of the 6 
per cent cumulative preferred stock of 
the Electric Bond & Share Company, 
having a par value of $30,000, and 

“(b) Two hundred and fifty thousand 
shares of the common stock of the 
Electric Bond & Share Company (being 
the entire common stock), having a 
par value of $25,000,000 and now pay- 
ing dividends at the rate of 8 per cent 
per annum. 

“The new corporation, in considera- 
tion of such transfer, will distribute 
its shares to the stockholders of record 


of the General Electric Company as of 
January 15, 1925, ratably in proportion 
to their holdings; that is to say, one 
share of stock of the new corporation 
to each General Electric share. This 
distribution will be made on February 
1, 1925, or as soon thereafter as the 
necessary legal steps can be taken, 
when certificates for shares of the new 
corporation will be mailed to all stock- 
holders of General Electric Company. 
“Dividends on the new stock will ac- 
crue after January 1 and will be paid 
quarterly by the new corporation on 
the fifteenth days of April, July, Octo- 
ber and January. The present rate of 
dividend on the Electric Bond & Share 
stock will justify the new corporation 
in paying dividends of not less than $1 
per share per annum. 
“By order of the Board of Directors. 
“OWEN D. YouNG, Chairman. 
“GERARD SWOPE, President.” 


EXPLANATORY STATEMENT 


The following explanatory statement 
was issued after the meeting by Chair- 
man Owen D. Young and President 
Gerard Swope of the General Electric 
Company: 

“At the beginning of the electrical in- 
dustry in the United States, for the 
purpose of promoting its growth and 
development and of rendering electric 
service available to the different com- 
munities, it was necessary to assist in 
the establishment of electrical public 
service enterprises, not only in respect 
to engineering involved in construction, 
but particularly in rendering aid in 
financing the capital requirements of 
such undertakings. The General Elec- 
tric Company and its predecessor com- 
panies—the Thomson-Houston Electric 
Company and the Edison General Elec- 
tric Company—under the farseeing and 
courageous leadership of C. A. Coffin, 
were active in this field. 

“In order to co-ordinate these activ- 
ities and render its assistance to the 
industry more effective, the manage- 
ment of investments of this character 
was concentrated principally in the 
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Stock and Bond Quotations of Electric Light and Power and Manufacturing Companies 


(Prices on New York stock market unless otherwise noted. Unless otherwise noted the par, stated, or preference value of stocks is $100. 


Companies 


Bid Price 
Saturday, 


Dec. 2 





PREFERRED STOCKS 


Operating Companies 
a 99 


Adirondack Power & Light 7 per cent. vemke 
Appalachian Power, 7 per cent............. wee 
Arkansas Light & Power 7 per cent. ae 
Asheville Power & Light 7 per cent. Peace 
Central Illinois Public Service 6 per BS cts i» 
Colorado Powar 7 per cent..................... 
Connecticut Light & Power 7 per cent.. 
Consumers’ Power 6 per cent. . ; 
Dayton Power & Light 6 per cent. 
Duquesne ar toma Ec aicaeeiea tus 
Eastern Texas Electric 6 per ch ence b 
Empire District Electric 6 per cent.............. 
Fort Worth Power & Light 7 per cent. . 
Great Western Power 7 per cent. 
Illinois Northern Utilities 6 per cent... 
Illinois Power & Light 7 per cent..... 
Kansas Gas & Electric 7 per cent. 
Long Island Lighting 7 per cent.. ig eee o's 
Minnesota Power & Light 6 per a eg eigae 
Mississippi River Power 6 po oS ~ ST SSE SS Re" 
Nebraska Power 7 per cent.. care 
Niagara Falls Power—25.................. 
Niagara, Lockport & Ont. Power 7 per cent...... 
Northern States Power 7 per cent....... eae 
Ohio Publie Service 7 per cent.. ee 

Pacific Gas & Electric 6 per cent... 

Penn-Ohio Power & Light 7 per cent... 
Pennsylvania Power & Light $7—no par. 

Penn. Public Service 7 per cent. 

tPh'ladelphis Electric 8 per cent—25.. 

Southern California Edison 8 per cent. . Heat cae 
Tennessee Electric Power, 6 per cent........... 
Texas Power & Light 7 per cent. 

Utah Power & Lig ht 7 r cent. 5 do 
Western States Ges A lectric 7 pere Week.) 5 2. 
Yadkin River Power, 7 per cent. toes 





Holding Companies 


American Gas & Electric 6 per cent—50..... 
American Light & Traction.................... 
American Power & Light 6 per cent............. 
American Public Service 7 per cent. 
American Public Utilities a cent.. baat 
American Water Works & Electric 7 per ‘cent.. 
Associated Gas & Electric 7 per cent—1 per cent 
extra—50... 
Carolina Power & Light 7 Se eee 
Central Indiana Power 7 per cent.. 


Cities Service 6 per cent.. : 
Commonwealth Power 6 per cent. 
Consolidated Gas 6 per cent—50.. 


Continental Gas & Electric 7 per cent Br. . Ph. 
Electric Bond & Share 6 per cent.. halen 
General Gas & Electric—$8—no par.. 

*Middle West Utilities 7 per cent.. 

National Power & Light—$7—no par.. heh bets 
North American 6 per cent—50................. 
Northern Ohio Electric... . 
Public Service Corp. of N. J. 7 per cent......... 
Publie Service uP. of N. J. 8 per cent.......... 
Standard Gas & Electric 8 per cent—50.......... 
tUnited Gas Improvement—50................ 
United Light & Power—$6.50—no par.......... 


COMMON STOCKS 





Operating Companies 


Adirondack Power & Light—50................ 

Appalachian Power—no par... . 

Arkansas Light - Power........ 

Brooklyn Edi 

Buffalo General | Electric 

Colorado Power... . ; a 

*Commonwealth Edison........... 
Consohdated Gas, Electric L' _* & r Power. 
Yayton Power & Light. . : 

Detroit Edison. . een awen 

) Edison Electric Illuminating of Boston......... 
ong Island Lighting Pek 

Mississippi River Power 

Montana Power 

Niagara Falls Power—no | par.. : oa 

Niagara, Lockport & Ontario Power—no par... 
Northern Ohio Electric—no par 

Northern States Power 

North Texas Electric 

Pacific Gas & Flectric 

tPenn Central Light & Power—no par 

pPenneyiy ania Water & Power. 
Philadelphia Electrie—25 

*Public Service Co. of emg Mllinois. . 

Puget Sound Power & Light. uh 

Southern California Edison: 

Tampa Electric... ............ 

Tennessee Electric Power—no par.............. 

Vi irginia Power. . ei 6 tat tor on orion 

Virginia Railway & Power 

West Penn. Co.. 





“Chicago Stock Exchange. tSt. Louis Stock Exchange. 
a Bid price Tuesday, December 30. 


Low 
1924 


1984 


t Philadelphia Stock Exchange. 








d Bid Price 
Companies Saturday, 
Dec. 27 
—— Companies 
tAmerican Electric Power—50. . Se AT wb STs 61 
American Gas & Eleotrie—no par. . ee ae 
American Light & Traction. . cine Whee vale cys. oa+ eee 
American Power & Light.....................5. a 68 
American Public Utilities...................... a 75 
American Water Works & Electric............... @ 41} 
Carolina Power & Light—nopar................ a328 
NE a towne cwae easels a1l76 
Columbia Gas & Electric—no par............... a 48 
Commonwealth Power Corp.—no par. . doen oe OGRE 
Consolidated Gas—no par................000- a 78 
Continental Gas & Electric..................... @ 84 
Federal Light and Traction................... 115 
General Gas & Electric...................0.05- a 73 
ie Power Securities—no oe. Lee 
*Middle West Utilities—no par. ee ee fh 
National Power & Light—no par. bel sine.) ae 
North Ameen —¥.. Sry ate oe a 43 
Philadelphia Co.—50. . a 57} 
Power Securities—no par. Pees eee a 18 
Public Service Corp. of N. J.—no par. . Pantie «avy 
Standard Gas & Electric—no par. eee 
United Gas & Electric rae }—nor par. << eee 
Utah Securities....... a 46 
BONDS 
eee toe Companies 
Adirondack Power & Light.. 6s 1950 a102} 
ROME POGIE. 6.5 ois. ss oho esa 5s 1946 a 95h 
Appalachian Power.............. 5s 194] a 95 
Brooklyn Edison................ 5s 1949 a 99 
6s 1930 a\07 
7s =: 940 1075 
Cleveland Electric nen, « 5s 1939 a 99} 
Commonwealth Edison........... 58 1943 a 993 
5s 1953 a 98} 
§Consol. Gas, Elec. Lt. & Pwr....... 448 1935 92} 
6s 1949 105 
Consumers’ Power............... 58 1936 a 98} 
5s 1952 a 91 
Oe eee 58 1933 a100} 
Duquesne Light................. 6s 1949 al05} 
Great Western Power............ 5s 1946 95 
Kansas City Power & Light........ 5s 1952 a 964 
Mississippi River Power.......... 5s 1951 a 96} 
Montana Power...............0% 5s 1943 a 97j 
New England Power............. 5s 1951 al00 
New York Edison................ 648 1941 all2} 
Niagara Falls Power.............. 68 1950 al05} 
Northern States Power........... 5s «1941 a 93 
6s 1941 al044 
ee ee ee 7s 1951 al06 
Pacific Gas & Electric........... 5s 1942 a %4§ 
Pennsylvania Water & Power...... 5s 1940 a 99} 
tPhiladelphia Electric. ...... 5s 1966 al0l 
5is 1947 104} 
6s 1941 al06} 
Portland Electric Power...... 6s 1947 94 
Southern California Edison........ 5a =: 939 a 99 
; 6s 1944 al02} 
Tennessee Electric Power........ 6s 1947 a 99} 
Texas Power & Light............. 58 1937 96} 
Toledo Edison............... ». ws 1941 al09} 
Utah Power & Light............ 58 1944 a 914 


Holding Companies 
Alabama Traction, Light ° vied 2 1962 a 85 


American Gas & Electric. ....... 2014 a 94} 
American Power & Light.......... ce 2016 a 934 
Amer. Water Works & Electric..... 5s 1934 a 323 
Associated Gas & Electric........ 648 1954 

Central Indiana Power........... 6s 1947 a 354 
Commonwealth Power........... 6s 1947 a 974 


Consolidated Cities 7 Pwr. arm 58 1962 a 76 


Low 
1924 


90 
112 
68 


Illinois Power & ~— waweecal ie 1953 al0l 
United Light & Railways........... 5s 1932 94 
6s 1952 96 
ELECTRICAL MANUFACTURING COMPANIES 
PREFERRED oe 
Allis-Chalmers Manufacturing. . 4 21034 
8 Ree are eee 122 
Worthington Pump & Machinery—A......... 853 
COMMON STOCKS 
Allis-Chalmers Manufacturing. . ‘ a 73 
American Bosch Magneto—no par. Py owe %s a 34 
Electric Storage and par.. j c 63} 
General Electric. . ao a301 
General Electric—10........... asi Ghd Sad a a ilk 
*Hurley Machine—nopar............. a 62} 
+Wagner Electric. 28 
Westinghouse Electric & Manufacturing—50... ao 74 
Worthington Pump & Machinery... . a 80} 
BONDS | 
Canadian General Pant. . | 1942 al07} 
General Electric. . a Oe: Sf 84 
5s 1952 al05 
Robbins & Myers................ 7s =—:1952 66 
+Wagner Electric saenninovaring. . Is , 101 
Western Electric. oe ae 1944 a 98 
Westinghouse Electric & Mfg...... 7s 1931 al07 





|| Boston Stock Exchange. 








§ Baltimore Stock Exchange 
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Electric Bond & Share Company, the 
common stock of which has always been 
owned by the General Electric Company. 

“The Electric Bond & Share Com- 
pany, organized in February, 1905, has 
grown in size and effectiveness. It was 
an important factor in improving cen- 
tral-station efficiency, in reducing cost 
of electric service to the public and 
interesting a larger number of investors 
in the advantages of securities in this 
field. 

“The conditions in the electrical in- 
dustry have changed; the public now 
recognizes investments in electrical 
public service enterprises as of demon- 
strated safety and stability. 

“In view of these changed conditions 
the principle of separating the Electric 
Bond & Share Company from the Gen- 
eral Electric Company has been under 
consideration for a long time, and to- 
day the board of directors took action 
determining the method of accomplish- 
ing it. 

“The administration of the Electric 
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Bond & Share Company will continue 
under the presidency_of S. Z.- Mitchell, 
to whose able, alert and resourceful 
leadership its conspicuous success and 
prosperity is in a great measure due.” 

The common stock of Electric Bond 
& Share, owned entirely by General 
Electric, had no public market. In the 
year ended October 31, 1923, Electric 
Bond & Share common earned $32.70 a 
share. Public utility bankers estimate 
the value of Electric Bond & Share in- 
vestments all the way from $100,000,000 
to $125,000,000, or from $55 to $70 a 
share for the stock of the new corpora- 
tion. 

The Electric Bond & Share Company 
has a surplus today of $18,000,000, 
compared with a surplus on December 
31, 1923, of about $14,000,000. Total 
assets on December 31, 1923, were $62,- 
552,380, an increase of $20,000,000 over 
those on December 31, 1922. Net work- 
ing capital of $24,764,782 appears on 
the December 31, 1923, balance sheet, 
which was about double that of 1922. 


—_$$ a ——_—_— 


December Flotations $84,000,000 


Total Amount of Electric Light and Power Offerings Made During 
the Last Month of Year Shows Decrease 
Under November Total 


WENTY-SEVEN electric light and 

power companies offered new issues 
of bonds, notes and stocks to the amount 
of $84,411,100 during the month of 
December as compared with $106,640,- 
000 during the previous month and 
against $119,446,000 for the month of 
December, 1923, the banner month of 
that year. What was true of the utility 
financing during November applied also 
to December in respect to the purpose 
for which the issues were floated, and 





that is that the money was raised 
largely to defray expenses incurred for 
construction and for additions and bet- 
terments, though refunding was not 
entirely out of the picture. The larg- 
est individual offering was made by the 
Philadelphia Electric Company to the 
amount of $12,500,000 in first lien and 
refunding mortgage bonds, the price 
being 993 to yield 5.03 per cent. The 
average yield for the month was 6.15 
per cent. 
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These figures indicate the growth of 
the company, as do current assets on 
December 31, 1923, of more than $26,- 
000,000, which were about double those 
of 1922. 

The decision of the General Electric 
Company to separate the public utility 
end of its business from the manufac- 
turing end was distinctly a surprise to 


Wall Street, and General Electric stock, 


which had risen 100 points within the 
year, advanced sharply to a new high 
point of 3078. Some uncertainty de- 
veloped as to the possible effect of the 
retirement of General Electric from 
the public utility field, and selling car- 
ried the quotation down to 296, closing 
at 297, a net loss for the day of 23. 





Company Reports 


Among the company reports issued 
during the past week for the month of 
November are the following: 

Gross Revenues for 


November 

Name of Company 1924 1923 
Alabama Power. .... $874,615 $783,050 
Central Power & Light*...... 334,792 290,741 
Commonwealth Power. ...... 2,737,441 2,771,267 
East Penn Electric. .... 270,327 277,063 
Georgia Railway & Power.. 1,397,552 1,457,871 
Great Western Power 690,567 654,224 
Kansas City Power & L ight. 825,520 816,009 
Manchester Traction, Light & 

Power and subs... . 217,035 208,990 
Newport News & Hampton 

Railway, Gas & Electric. . 158,920 162,942 
Philadelphia Company and 

affiliated corpis......... 3,313,422 3,358,301 
So. Canada Power and subs. . 92,623 86,393 
Staten Island Edison. 24 241,771 240,623 
Tennessee Electric Power... . . 887,754 802,277 
Washington Water Power..... 469,250 476,757 





*October 
—_——~>———_——— 

Tennessee Electric Earnings.—Earn- 
ings of the Tennessee Electric Power 
System for the twelve months ended 
November 30 amounted to $1,766,878 
after deduction for fixed charges and 
first preferred dividends. 


COMPANIES IN DECEMBER 





Amount 

Name of Company of Issue 
Adirondack Power & Light Corp. (N.Y.) $2,000,000 
Columbus Electric & Power (Ga.).... 2,000,000 

a 2,000,000 
Interstate Power Co. (Wis.)... 2,500,000 
Manchester Traction Light & Power Co. 

(N. H.) 1,000,000 
Nevada-California Electric Corp. 1,300,000 
North American Utility Security Corp. 10,000,000 
Northern New York Utilities, Inc... . 750,000 
Southern Cities Power Co. (Tenn.)... 300,000 
United Light & Railways (Del.) 5,000,000 
Electric Bond & Share Co. (N. Y.)... 2,600,000 
Edison Electric Co. (Pa.)............ 575,000 
Illinois Power & Light Corp.......... 5,000,000 
Union Electric Light & Power Co. (Mo.) 5,000,000 
Louisiana Power Co... 2,250,000 
Central Illinois Light Co... 851,100 
Georgia Light, Power & Railways 2,500,000 
Georgia Railways & Electric Co,...... 3,151,000 
Western Power Corp................. 6,000,000 
Federal Light & Traction Co.......... 2,500,000 
Utilities Power & Light Corp......... 3,750,000 
*hiladelphia Electric Co.............. 12,500,000 

Indiana General Service Co........... 884,000 
\ssociated Gas & Electric Co...... ‘ 1,000,000 
Canada Northern Power aes Ltd... 3,500,000 
Memphis Power & Light Co. 26 1,000,000 
‘Tennessee Electric Power Co.......... 3,000,000 
Broad River Power Co. 1,500,000 


Total. .... $84,411,100 


Per 







































Period, Interest Cent 
Years Class Purpose Rate Price Yield 
26 First andrefundingmortgagegoldbonds Construction..... i 54 100 5.50 
30 First and refunding mortgage gold bonds, 
series B Construction. ... 5 92 5.55 
3 Gold notes. ‘ Construction. . . ras 5 993 5.25 
10 General mortgage gold bonds... Retirement of underlying bonds, ac- 
quisition of stock oul other corporate 
purposes... 7 99 7.15 
28 First refunding mortgage sinking-fund 
gold bonds. Construction. .. 5 95 5.35 
26 First lien gold bonds, series B. . Construction......... 6 98 6.15 
First preferred stock New capital.. 6 100 6 
Cumulative preferred stock Construction and to reimburse for ad- 
ditions and extensions. 7 102 6.85 
2 Notes Acquisition of stock. 6 98.15 7 
Cumulative prior preference stock... Acquisition of stock. 64 95 6.85 
Cumulative preferred stock General corporate purposes. 6 102 5. 88 
19 First and refunding mortgage gold bonds Refunding and to reimburse for ad- 
ditions....... 5 99 5.05 
30 First and ee mortgage gold bonds, 
series B rae Refunding and to reimburse for ad- 
ditions....... 54 97 5.70 
30 General mortgage gold bonds, series A.. Additions and extensions. . 5 99 5.07 
20 First mortgage sinking-fund gold bonds Construction... 6 4 6.55 
19 First and refunding mortgage bonds 5 954 5.38 
3 Gold notes. Refunding and for corporate purposes. 6 994 6.20 
25 Refunding and improvement mortgage 
sinking-fund gold bonds. Additions. 5 904 5.75 
30 Sinking-fund secured gold debentures, 
series A. Acquisition of properties.. 64 - 98.50 6.60 
30 Debenture gold | bonds, series B Refunding and for extensions... 6 91 6.70 
d Class A stock. . Additional investment in subsidiary 
companies and other corporate pur- 
Denis... .'. : 2 25 8 
35 First lien and refunding mortgage gold 
bonds. . Construction. .. 5 994 5.03 
24 First mortgage gold bonds New capital...... 5 94} 5.40 
F Preferred stock. . To reimburse for new properties. . a 50 8. 
; Cumulative preferred stock New capital.. Rg 7 99 7:07 
24 First and peter mortgage gold bonds, 
series A. To reimburse for expenditures for ad- 
ditions and other corporate purposes 5 96 5.30 
23 First and refunding mortgage gold bonds 6 994 6.04 
10 Secured sinking-fund gold bonds. Expansion. 64 100 6.50 























New Financial Set-up 


Northern Qhio Electric Corporation 
Controlling Akron Utility to 
Take New Form 


PLAN of reorganization of the 
Northern Ohio Electric Corporation 
is being submitted to the stockholders 
providing for the formation of a new 
company to be called the Northern Ohio 
Power Company (or some other suitable 
name), which will issue bonds and stock 
and raise the necessary funds to pay 
the $2,680,000 loan maturing February 
1, 1925. The new company will take 
over the assets of the present company, 
consisting chiefly of virtually the entire 
outstanding $10,000,000 common stock 
of the Northern Ohio Traction & Light 
Company, which does a general electric 
light and power business in Akron and 
operates city and interurban railways. 
The new company is to have the fol- 
lowing capitalization: $2,800,000 (which 
may be increased to $3,500,000 upon ex- 
ercise of options) ten-year 7 per cent 
bonds, due February 1, 1935; to be 
secured by pledge of practically the en- 
tire outstanding $10,000,000 common 
stock of the Northern Ohio Traction & 
Light Company; 430,000 shares of an 
authorized issue of 500,000 shares of 
capital stock without par or face value; 
70,000 options expiring August 1, 1926, 
each ten options calling for delivery of 
$100 bond and ten shares of capital 
stock upon payment of $100. 

The plan provides for the deposit of 
the outstanding..60,000..shares of pre- 
ferred and 75,000 shares of common 
stock of the Northern Ohio Electric 
Corporation with either the Bankers’ 
Trust Company, New York, or the Bank 
ef North America & Trust Company, 
Philadelphia, for exehange for capital 
stock of the new company on the fol- 
lowing basis: For each share of pre- 
ferred stock of the Northern Ohio Elec- 
tric Corporation there will be delivered 
two shares of the capital stock of the 
new company; for each share of com- 
mon stock of the Northern Ohio Elec- 
tric Corporation there will be delivered 
four-tenths of a share of the capital 
stock of the new company. 

The depositing stockholders are of- 
fered for subscription $2,800,000 ten- 
year 7 per cent bonds, 280,000 shares 
capital stock and 70,000 options, in 
amounts of $100 or multiples thereof, 
on the following terms: $100 bonds, ten 
shares capital stock, two and one-half 
options, for the sum of $100. Pre- 
ferred-stock depositors are entitled to 
prior right to subscribe pro rata with 
secondary right to common stock de- 
pusitors subject to allotment. 

A 10 per cent payment must accom- 
pany all subscriptions, 15 per cent to be 
paid when plan is declared operative; 
25 per cent each in two, four and six 
months thereafter; interest at 6 per 
cent to be adjusted at the time of final 
payment. The entire subscription has 
been underwritten for a commission of 
5 per cent, thus assuring the receipt of 
funds necessary to pay the $2,680,000 
loan due February 1, 1925. Upon ex- 
ercise of the 70,000 options, the new 
company will be provided with $700,000 
additional capital. The plan is not re- 
quired to be declared operative unless 


ELECTRICAL WORLD 


90 per cent of the preferred and 
common stock is deposited, but may be 
declared operative on the deposit of 
less. The exchange offers, unless ex- 
tended, expire January 15, 1925, and 
the subscription offers expire January 
26, 1925, and cannot be extended. A 
series of eighteen questions and an- 
swers explaining the plan in detail has 
been mailed to stockholders. 


Electric Light & Power 
Maturities in 1925 


Below are given in detail the bonds 
and notes of electric light and power 
companies maturing in 1925, as com- 
piled by Dow, Jones & Company: 


JANUARY 


ue Corporation Rate 
1 Middle West ae elt.. 6 
1 Potomac El. Pr.gen-deb... 6 
Danville St. Ry. & Lt. ref.. 5 
Consol. El. Lt. ‘hoe. Ist 4 
General Gas & oe 
Edison Electric cadens 
ing of Boston, 3-yr..... 54 
Ed. El. Mum. of oston, 


Amount 
$9,301,500 


622,000 


4 500,000 
402,500 


12,000,000 


8,000,000 
1,000,000 


7} mos. racns 
Soutnern Calif. Edison ser. 
FEBRUARY 
Ga. Lt., Pwr. & Rys. nts... 
MARCH 


Utica Gas & FE. gen. A..... 


$1,000,000 


$2,000,000 
Wisc. Gas & El. conv. B.. . 500,000 
San Joaquin Lt. & Pr. ref.. 400,000 
Citizens Gas & El. 2nd.... 300,000 
Kings Co. El. It. & Pr. conv. 295,100 


APRIL 


Buffalo Gen. Elec. ev 
Amer. Pub. Serv. notes A. 
Lima El. Ry. & Lt. Ist.... 


MAY 


Western Lt. & Pwr. Ist... 

Eastern Texas Elec. cv. 

Passaic Lighting cons. 

Empire G. & El. joint conv. 

United Pwr. & Lt. deb. 

Binghamton Light, Heat 
Power sec 


$729,500 
500,000 
350,000 


$2,272,000 
1,346,300 
316,000 
285,000 
250,000 


227,500 


June 
June 


June 15 


Cen. States Elec. 2-yr. nts. 
Ohto River El. R 


West Penn. Co. 3-yr. deb.. 


JULY 


Central Indiana Pwr. ev... 
E] Paso Elec. Notes A.. 
Savannah El. & Pwr. 2-yr. 
El Paso ne notes B, 
Com’ wealth Lt. & Pr. 2-yr. 
Fd. El. Il. Paterson Ist... 
Wisc. Gas & F. conv. C.. 
Keokuk Elec. 2}-year..... 
Cons. P. & Lt., S. D., I-yr. 
Citizens Lt., Ht. & Pr. Ist 
Amer. Pub. Ser. notes B.. 


AUGUST 


Toledo Trac., L. & P. 3-yr 
Gal.-Houston Elec. nts. A. 
Houston ere Ist 
Toledo Tr., Lt & Pr. nom 
cae 'L. & H. cons.. 
Ohio Pub. Ser. I-yr...... 


SEPTEMBER 


Puget Sound Pr. & L. 5-yr 
Helena Lt. & Ry. Ist..... 
Prange Cty. P. Ser. 2-yr. . 


OCTOBER 
Cen. Hudson Gas & E. ev. 


NOVEMBER 
Gt. West. Pr., Cal., deb. . $4,177,600 
New England Co. conv... ‘ 2,508,000 
Salem El. Lighting Ist.... 500,000 
Fitchburg Gas & EL, 3-yr. 450,000 
Western Pub. Service I-yr. 500,000 


DECEMBER 
Louisville & No. Ry. & Lt. 


$1,621,000 


315,000 
2,439,500 


July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 


$2,000,000 
1 000 


a 
NIA ANUNUANS 


233,100 


Aug. 
Aug. 
Aug. 
Aug. 
Aug. 


$6,271,500 


1,000,000 


$2, "969! ,000 
550,000 


$246,200 


500,000 
$79,971,300 


Total for year 


Wagner Electric, pf. . 
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Dividends Declared 


The following quarterly dividends 
were announced by central-station com- 
panies and electrical manufacturing 
companies during the past week: 


Per 
Cent 


When 
Name of Company Payable 
American Electric power, pf... : Feb. 16 
Arizona Power, 7% pf 1 Jan, 
Arizona Power, 8% pf Jan. 
Bufalo General Electric Dec. 
Central Power, pf. . Jan. 
Chickasha Gas k Electric, pf. Dec. 
Eastern Kansas Power, pf.. Jan. 
Eastern Texas Electric, com, Jan. 
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Eastern Texas Electric, 

Edison Elec. Illum. of ae ex. 5 

Electric Light & Power of Abington 
Rockland. 

Elmira Water, Light & R. R., ‘Ist pf. 

Elmira Water, Light & R. R. a Pf. 

Harrisburg Light & Pow er, pf... 

International Utilities, pf., A 

Kansas Electric Power, pf. . 

Kings Count Lighting, 7% pi. 

Long Island Lighting, pf... . 

Lowell Electric Light, extra 

Manchester Traction, Light & Power 

Memphis Power & Light, ae 

Michigan Gas & Electric, pr. lien... 

Michigan Gas & Electric, *.. 

Mountain States Power, pf... 

New Jersey Power & Light, p : 

Public Service of Obhubeunn.) a lien. 

Public Service of Oklahoma, pf 

Public Service Electric Power, =. 

United Gas & Electric, pf. . 

Western Power, pf. . 

Philadelphia Soouiated Wire*.. 

Superheater Company. . ake ell 

Superheater Company, extra. $ 
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Utility Plans New Financing.—The 
directors of the Hartford - (Conn.) 
Electric Light Company have recom- 
commended an issue of $4,000,000 in 7 
per cent three-year notes to retire $3,- 
000,000 of 7 per cent gold notes: and to 
meet capital requirements. Action will 
be taken on-the proposal January 6. 


Washington Railway & Electric Re- 
ceives Authorization for Bond Issue.— 
The Washington Railway & Electric 
Company has been authorized by the 
Public Utilities Commission of the Dis- 
trict of Columbia to issue and sell gen- 
eral and refunding mortgage 6 per cent 
ten-year gold bonds to the amount of 
$1,850,000. The funds thus obtained 
will be used to retire a similar amount 
of Metropolitan Railroad Company 
bonds falling due February 1, 1925. 
Authority was granted subject to cer- 
tain technical conditions to be fulfilled 
by the company to the satisfaction of 
the commission. 


Wisconsin Company Receives Author- 
ization.—The Wisconsin Electric Power 
Company, which is operated under lease 
by the Milwaukee Electric Railway & 
Light Company, has been granted au- 
thority by the Railroad Commission of 
Wisconsin to place on sale a new issue 
of $1,000,000 ‘in preferred shares, the 
proceeds of which will be used to 
finance the growth of the company 
Lakeside generating station during the 
coming year. 


Pittsburgh Utility Stock Listed.—The 
New York Stock Exchange has admitted 
to listing $1,650,000 7 per cent cumu- 
lative preferred stock of the Pittsburg" 
Utilities Corporation, making the tota: 
authorized for listing $4,770,700. I" 
its statement for eleven months endé 
November 30 the corporation shows ! 
income of $1,253,053 after expen: 
taxes and interest. 
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Number Capacity of Connected 
of Name of Company and Year During Plants, Kva. Rating of Line—Kva. Current 
Line Terminals of Transmission which Line Was a  - 
\ pages <ieaiesetes 7 Ult. Normal — Ultimate Vag hee Cycles 
6 8 ll 














New England States 
Hortonia Power Co. 





























Brandon-Crown Point......... 1917 6,525 5 ae 2,500 44,000 3 
Vermont Hydro-Elec, — 

2 ee 1917 315 315 3,500 7,000 44,000 3 
3 Claremont—Cavendish. . 1913 1,500 1,500 3,000 44,000 3 
4 /Claremont—Windsor........... 1915 are || | eke 600 2,000 44,000 3 
5 jCharlestown-Springfield.......... 1914 <cee  ° edaes 0 44,000 3 
6 Springfield—Cav | SE 1913 ai aia A 1,500 44,000 3 
7 |Cavendish—Mendon............ 1913 2,000 2,000: 4,000 44,000 3 
8 |Mendon—Pittsford............. 1913 3,250 3,250 1,600 44,000 3 
9 |Mendon—Hydeville............. 1915 335 335 3,500 44,000 3 
10 |Hydeville—Carvers Falls........ 1915 2,000 4,000 2,000 4,000 44,000 3 
11 |Hydeville—No. Poultney... ee |. Tae Loe 1,500 44,000 3 
12 INo. Poultney—Granville... 1915 cele) «pee 700 44,000 3 
13 IGlen—Rutland................. 1915 2,500 2,500 800 13,000 3 
14 |Mendon—Rutland.............. 1915 eee > eke 800 13,000 3 












Fall River Elec. Lt. Co. 
Fall River—Providence.......... 1918 15,812 200,000 30,000 


Twin State Gas & Elec. Co. 
Bennington—No, Adams........ p98 2,250 


Turners Falls Power & Elec. Co. 





66,000 3 
























66,000 3 





















Turners Falls—Ambherst......... 1912 a b 75,00 c66,000 3 
Turners Falls—Ambherst......... 1913 a b 75,000 c66,000 3 
Amherst—W. ——— Ss canes 1913 a b 75,000 066,000 3 
Amherst—Mt. Tom............. 1915 a b 75,000 266,000 3 
Amherst—Mt. Tom............. 1908 a b 5:000 c66,000 3 
Mt. Tom—W. ae: 1917 a b 75,000 266,000 3 
W. Springfield— a... 1913 a b 100,000 c66,000 3 
Turners Falls—Pittsfield.. 1923 a b Dae 90,000 c66,000 3 
Agawam—Hartford........... 1925 a b 30,000 mi 90, 000 c66,000 3 












New England Power ™~ 
Vernon—Bellows Falls.. Das FF 1914-24 
Vernon—Keene................. 
Vernon—Leominster... is 
Gardner—Barre.. ge lae eee 
Leominster—Washua............ 1917-18 
Leominster—Millbury............ GG 1908-12 
Boston—Clinton................ 1919 
Davis Bridge—Millbury......... 1924 
Searsbury—No. 5 Station........ 1922 
Adams—Bennington............ 1915 
Adams—Albany..... Pek eaeateel 

No. 5 Station—Adams ‘ 

No. 5 Station—Shelburne Falis.. 





5,000 12,000 66,000 
2,000 3,000 66,000 
25,000 40,000 66,000 
1,000 1,500 66,000 
10,000 15,000 66,000 
15,000 25,000 66,000 
10,000 18,000 66,000 
32,000 70,000 110,000 
5,000 15,000 66,000 
2,500 3,500 66,000 
15,000 30,000 110,000 
7,000 12,000 66,000 
8,000 20,000 66,000 
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Shelburne Falls—Millbury. . 40,000 66,000 
Ware—Stafford Springs......... «a ch bleed 10,000 66,000 
Norwich—Millbury............ a ose 20,000 66,000 
Millbury—Pawtucket.......... Se sik 40,000 66,000 
Lincoln—Seekonk............. 7 40,000 66,000 
Providence—Seekon , os 50,000 66,000 
Seekonk—Fall River. . ‘ 22,000 66,000 
Shelburne Falls—Vernon... 1912 36,000 36,000 10,000 15,000 66,000 











Connecticut Power Company 





















Falls Village........... ; . ado A ii 66,000 3 
Ss Divas Shae 300 ? eae re tale 66,000 3 
a ee See éa \ store Sa ee 66,000 3 
Bristol.. a eeeree canta oe ete : Wace! iL dese 66,000 3 
Bristol 474—Berlin Pt. 12..... .. 1920 a eas 66,000 3 
Bristol 474—Berlin Pt. a2... % 1920 Sigs eee ee Oe nee etter IE 2a) og 66,000 3 
Tap to New Britain.. 1916 ? ? ee oH 66,000 3 
Berlin Pt. 12—Cromwell.. ; 1918 Fes ; ae 66,000 3 
Berlin Pt. 12—Cromwell........ a fl ah de SENG RM On gti, Ly URES ie 66,000 3 
Berlin Pt. 12—Hartford. |... .. 1915 ; 66,000 3 
Berlin Pt. 12—Hartford.... 1924 66,000 3 











Connecticut Light & Power Co. 
Devon—Bunker Hill.. y * ane 66,000 
Devon—Bunker Hill...... en ; ce 66,000 
Stevenson—Bunker OO as ‘ nes 66,000 
Bunker Hill—Waterbury....... Wer Rakes 66, ees 
Bunker Hill—Waterbury........ | “ne 

Bunker Hill—Southington..... ; i ae cea 

Bunker Hill—Southington...... ; 0 PEGS cee! Bi Gs 
Southington—New Britain....... ut eee 20,000 comer eee okt 
Southington—New Britain....... gals SERTIR: .*0 EAnS eae Leer Ber: | Meee 
Southington—Meriden.......... ile OR a ERO To te ~ aig SRE, ies 
Southington—Meriden.......... wath as Aa Es cee Rh, oega 
PCS...) . nce cnten TO a) > RR a a a, al 
Devon—Norwalk............... Sn Mes. Seeoee 

Derby—Tie Line.............-. wai see eM 28 0c: Rg a i 

Derby—tTie Line.............-- sca POL SA ies) po ig ye ER ee AE 
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Line Connections Conductors 
Grounding Length in 
Solid Resistance ar oak 
Cycles Step-up Step-down Neutral Amount. Locations Cireuits per Tower Miles Section—Gage or CirMil. Material Spac 
12 13 14 15 16 17 18 19 20 
| 
2 3,300 to 44,000 44,000 to 3,300} Nogroundinijg...........] .........-.0 ee, . ta 1 27.4 Ne 4 BSG.......<4 ‘ Rr een 
60 ae : |) UL 0 ee, eee” ON See ees seen 1 12] No. 2.. ih Av Gao 
60 11,200 to 44,000) ........ otha kanus one ] 19} No. 2.. Cu. 
60 ae 44,000 to 440 | ..... l 6| No. 4.. Cu. 
60 seamen ed bin «6s 0scebeee Rkanee es ® ‘ j 6| No. 6 Cu 
60 Te er: ar ; 44,000 to 2,300 ; 1 12] No. 6 Cu 
60 13,200 to 44,000; .......... tine es ane tabeweban l 30} No. 4.. Cu. 
60 23,000 to 44,000 ‘ sb heed 4a ee oS Weak ake Oe. eee ah i. I 31 No. 4.. Cu 
oy ae 44,000 to 2,300 and 4,600} ....... bu ickae a A Pee a ; x oie land 2 21} . land 4} Cu 
60 EOE Ce GGG i565 6.08 o Rakes ae cWGe Re a8 bee Tadd eae Cae Hees ct 1 and 3 5} No. 2.. | Cu 
60 ; 44,000 to 13,200} ......... 52d et, o¥a 1 5} No. 1... Cu 
60 i fe 13,200—2,300) ....... 4 PORE San ' sed I 12} No. 4... Cu 
60 Ds eas verse a tae SRE ALS Se ; Peete adele ec. : 1 and 2 2] No. 4... Cu 
60 : 13,200 to 2,30/0... ‘ 1 4) No. 4... . Cu 
6 ae hf Sg ; 2—15,000 kva. banks,....| Yes...... ‘ eS ee ee ‘ 2 28. Te Wes Qanew ewer wcene te lads enas wate ¢ 
ee SN 6 Sos ek a Ke ae het Sears ‘ 3 1 24 dare 
60] ¢.. Bikcaivs ews d OS ce eee ae rere 2 17.52 1/0) 7—Str.... 
60} c.. le d RRS ARS Se eae i Sei Tt tee 2 17.52 2/0| 8. H. D. Cu. 
60} c.. c a... A is a oe 2 20.62 1/0| 8. H. D. Cu... 
60] c.. a Biba sv copenh coavivecuea 2 11.3 1/0) 8. H. D. Cu... 
eh. o 5 hace cones wey ¢, d d.. 1 O.9E Nes Bice cctcvcsceW aren 8. H. D. Cu... 
¢. d 0. 2 21 1/0) 8. H. D. Cu. 
c. é.. Gs‘. aa be CEe e 0 o's clam 2 2.7 1/0} 8S. H. D. Cu... 
Oh vnacxine dens é... ins 5 a ORNs d ce di dean 2 36.7 2/0) 8. H. D. Cu. - 
Onica sche veae mers a Ss eer Pee 2 32 4/0| Alum. Steel Reinf. 
60 2,300 6,600} Yes.... ea, ED Bice. «ies aa 1 SA We, Bscirvercudn~ <i Cu... 
60 2,300 2,300) Yes.. 5 OO ER eee stg 1 19.0 S/n Ohta... 
60 2,300 13,000} Yes.. Vernon Gardner Leominster... 2 45.4 2/0} Cu..... 
60| None.......... Per ee 440/ Yes.. i ae « : 1 16.7 a Oa... 
WE INODG..s ccc sccece sn ens 13,000) Yes... Bee Leom, Ayer.......... ; 2f 27.7 2} Cu... 
60] None........... +s 13,00U} Yes.. Sat Leominster Worcester... ... 2 See UR Died caee wr aten ae 
60 32,GH) None.... 0-000 oe eles Yes.. ; oe .:06!lUlUlU Ue I 38.0 1/0} Cu... 
60 6,600; 66,000) Yes.. Ses Millbury Davis B........ 1 pres.—2 ult... . 74.3 4/0} Cu... 
60 Maem Nowe.... sv. c eoee eee Yes.. A ee Searsbury No. 5... i 14.3 2/0} Cu... 
SP TNOMR ccccccesvsess ddan .  § "Sa ee OS ee 1 EE NN Ss sical tats ; 52. 
60 66,000 66,000] Yes.. es Se ae ee 1 40.2 4/0} Cu....... 
60 2,300 22,000] Yes.... voc oo 3 Re IIIA Dias «co dietwa e's 2 EO DE ahve ah nckaceiaialt MiG: 
60 Pee Mobb... «00st tke den . Sa ee ..-| No. 5 Shel. Falls.......... 2 I es ose eerurers anu oS 
60 AIO NOME... .000sebaeans Sle. 5 eer Shel. Falls Millbury......... 2 63.8 2/0} Cu..... 
Ue POOMR ccs ccccesescerns Vd 6’ oe lc (iti RE i 25.4) No. I—No. 2,......... Cu... 
60 1,000 None... 0.2... 02 88eeas > eee RR ee 1 58.7 2/0| Cu... | 
NR cy Screed e's oth O44 22,000} Yes.... Faia .-| Millbury Pawtucket...... 2 28.9 2/0} Cu. 
I sn aaa a WK os ans We... ns Te ee es ne wee 1 ep. oe Se ee Ss 2 14.4 2/0) Cu.. 
60 11,000) None.. ott heal Yes.. I SEAR ne 2 5.0 1/0} Cu.. 
MO ctayccssessaceues yok | Pe » « walt ta cate bate bs he ie ol ella ot oa 2 1.5 1/0} Cuy 
RS ube ev kei. seids eB a6 Snceeae Yes.. 4 » ..| Shel. Falls Veraon 2 Ne ge ere | Cu, 
Ne eas ub Yes.. : ie a . ah Gate a» 2 “an EE Cu. 
60 Pe os aes Yes.. , : 2 PI kbc x ve oe censeds Cu. 
SE ch * ances s-< oi ‘ Yes.. ; a Se doen: 2 ES oo 5 ena ao aewe ns Cu.. 
Le ee Yes.. pele é os : . ; ovate 2 EE 5 6 vs omewenneeee Cu.. 
60 Ceca rceseess . : wee . 2 14.17, No. 2.. Cu. 
60 Basie’ spec ens dcee’ €>* Mawes swew ner ewe vale COCA cp wpdie cs CUEESS Manan Ck git AGM Meas 2 ee i's + é deitwc ole Cu. 
Os. ness : Yes <P OURS bs CNR os eee eR gers Fe ee eS ee e : . 1 Rs oo «a awalaal eke Cu 
BET h anv inesvavenes BOR cn ceeeeeteeent hell singed eee TREE ces Re Eke Sees cee read 1 I esd dccctiwes cane Cu. 
MLM. © veka vas Cu revenee ote oP dais ap PED che wd pee Ae Soe eas doy wh tom BOG See esi wesc, Rs aw éduis ava de ee ek 
LS. civ ew ceebesd BOR 0 ro cesescte ban Si sae P SOU EG eas Trans........ ead 1 I Gc c ec cunyseesdest On... 
MIR hy denis ca seen ae GD: .x-00'ewe nse ethresd > | ee ae Bic o waleo es en BOT 6. RI Ce Eee Ns Sada. ¥0 
ND: ol Pe os be ob he os os vn ck eee eek aan MT naa a fs ere ore 2 27.10 4/0} Cu... 
od weed ae ° Ll Meigs oodccene SOW Eee moma Pe rs eC os eee eo 27.10 4/0} Cu... 
Gap meets Bhar... .ccceie Jala gelatin i a | ae 0] Stev 13. 38 2/0} Cu... 
BL Lhs Strain ane ckoeeres ap Delta Delta......... ih bi clic’ w'a” OME Des ciao ed 4 2.10 2/0} Cu... 
SSP eee pa Delta Delta......... sf as «abcde Ccis LapeeEE Sie tice n LE dd occ een so GEREES > «0% oe waewees 2. 2/0} Cu... 
Pee pee a er tas SN, BI. ass wo ne ee Lchevtie.< ONG « dees 0 tas wai 13. 2/0} Cu... 
MME 5 a 5 in, % ie ates PUT be Delta Delta........ , De ss eC UE Ee ad <P. cin sewage Ae al wip ace ahead 13. 2/0} Cu.... 
wind Shia xk we aoe es eb TR on or — MERERRTE GEES a ee ildetae 6. 2/0} Cu... 
ee : ; Delta Delta......... : MS. odin ile 6. 2/0} Cu... 
LE ae ee Bathe, DOGG: 5 cco. cs oes Bers Sek 5. 4/0} Cu.... 
Ctr... pXieniedt RON Delta Delta......... si El Meat Se SMS «ies ine Mie ate aeRO hale aig CUD GAA: IR G4 be Sd Ome Ale os 5. 4/0} Cu, ; 
60| Delta Star............ Delta Delta......... : WOR «4:5 22% 23. 2/0| A.C.S.R.. 
a reer Tate TIO, vo cc ceeds t clue as” A Ck ai Eee... Mek wae e dae rsh wel 23. 2/0} Cu... 
GR Ginrbeny ne chavs seacy ee ONE ere ie ees 1. 2/0} Cu.... 
a errr ee tei oe Dekte DMB...» ov aise as PI fcr Sk ARAM se RRR UN MT ee le eiialpwiates v 2/0} Cu..... 
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Conductors Ss Insulators per Cosductor 
ee eae pan 
l | learance, Ft. Stnight Run 
From Line ‘ Normal Normal pad ” i TUnit 
vial 8 Inct _To to Normal |Maximum Sag— Tension No. of Units i a “r a 
rMil a ria pac “ nehes To Ground Highway | To Tracks |Telephone Feet Feet Feet Pounds and Type Manufacturer - 33 pe 
22 23 24 25 26 27 28 29 30 31 ih 
St.. 52 20 30 Pe 4 Sins Pin type.. Tears.) GH ieek pean se 
a... 35} and 68 20 and 25 35 and 40 1} Res bes eas TROND. . C6UERS baces shes 
Cu. a and 48 20 ann 25 35and 40 + I pin (ee eee 
Cu 5} and 68 20 and 25 35 and 40 rE 1 pin NO 2 0 UGS so vik 
Cu. 48 20 and 25 35and 40 13 1 pin NS i oc 40. uot one ten 
Cu 48 20 and 25 35and 40 14 I pin ce eee ee 
Cu 48 20 and 25 35 and 40 13 1 pin SENGO ss 085 bad co cates 
Cu 48 20 and 25 35 and 40 BE Cstacc awed ! pin BANOS 5 40 OS bc te ce neni 
and 4] Cu. 24 and 30 20 and 25 35and 40 Pai ceases BE idk oka SOs «c's Whe b oe 08 cha 
Cu 24 20 and 25 35and 40 in cet lee ES PN 5 ce Els db50 cae 
Cu. 48 20 and 25 POs) i (NE 6 dies densi A ar AAS RIC Od vrs KRM 2.0 6 08 DMCS 6 aes DN 6 i v4 80a Cae 
Cu 24and 36 20 and 25 35 and 40 BR a Scidin I ta Sar DRM cit tcaccce meee 
Cu 24 20 and 25 35 aud 40 NE ae eg a kai 4 a BODs 660550408 ara ned a" °° : 
Cu... 24 20 and 25 35 and 40 i asasacs ee TMA... bSeiiiek cea eee eee’ 
| 
ba sc 9 25 to 35 50 50] No. tel... 600 1,214] 16to 18] «.......... S—No. 1124,..| Thomas...........0-0+00. epee 1028....9 Eien 
} 
ol Al. 60 25 ee 200 800 Rois Jule 3] Ohio Brass..........see0ee 4 Ohio 
= 
A 7—sir 123} 18 min...... 45| 30 min... 12 600 696 21.1 695] 4 Hewlett.....) Thomas or G.E............ eee Fae 
20 8S. H. D. Cu 123] 18 min.... 45) 30 min.... 1 600 696 17.8 1,035] 4 Hewlett.....| Thomas or G.E............ 5 ake oe one 
i 0| 8. H. D. Cu.. 120] 18 min........ 45) 30 min.... | 600 e1,500 21.1 695] 4 Hewlett.....| Thomas or G.E............ 5 oes pacts Thor 
1/0) S. H. D. Cu.. 99} 18 min.... ; 45} 30 min.... 12 600 e1,052 21.1 695 : Hewlett... Thomas or G.E...........- ewlett..... Th 
8. H. D. Cu. 66] 18min...... 45] 30 min... 550} el, 177 26 354 os | PROMI eee 2 ga... ..-- | a 
io] 8. HD. Cu. 99| 18min...... 45] 30 min... 12 600 e1,377 21.1 695] 4 aR ».| Thomss or GB... 22222222! peewiett.....- | cae 
1/0) S. H. D. Cu. 99} 18 min...... 45) 30 min.... 12 600 €1,664 21.1 695] 4 Hewlett.....| Thomas orG.E............ 5 pert. see es — 
2/6| 8. H. D. Cu 123} 18 min....... 45) 30 min.... 12 600 944 17.8 1,035] 6 Hewlett.....| Thomas or G.E............ ak yee Le 
4/0| Alum. Steel Reinf. 123) 18 min........ 45) 30 min... 12 Serves 5 2,850} 6 Hewlett.....| Thomas or G.E,...,.....+- ewlett.....-. O1 
Cu a... «cg alae 150 & «}.. wehbe Saws Z 
0] Cu OR Ree eee Ris Utes Rearece” aaa RS es cusad she omaha ee cee Z 
201 Cu eae me es 5 oe EES 5 wy 5:5 o's 4 Ce Rie ak EE ab oe Ps onc cs. é.9 600 Ose cM SG» ESSE eee 5 
4) Cu ) ES ee eee SE 6 su Sie cee eee RE OAs bes bass cduvel §-..50dVasNaORwees comaere 5 
2) Cu 72 Rens Bee ere” PR e Gb. swith andhaek. <ss ube : 
i Cu 72 EE ss 5s pc oh Sea ORE 44. 60s cares is bavi o's 0 a ee cE eee ene 5 
10! Cu Se Caer Lo Se eee SE ib.» 6:0 0 ox Lesa W's 6 be iarea Ms a o.cc 6c bal ve 0 OS OER A UREN S40 a 0d chee 9 
40) Cu. Pol ai 5, ... ccc ea en eens e. 2i |! Sew eee HS bic coe as RAIL a coe wk OL... tectea gees kcveuae ons 6 
2,0) Cu B.S k .. 06s cee RES ees. I een eee SEE 5 0 8 Ges CEN ss Bae PCCE t0 00% bas | Se eer oe eee ee ere. 4 
| Al eck 3... uo GE... 208) atte aiid St ae Paneer aE, . . euseee eee din kis ae - 9 
4/0) Cu. ees ee a eee eee, ae ae a err | a ee ee 5 
Cu See RS a eee eee BES x sic oo SRE S oS oO SS EERE Ce octae | re) SS eee é 
Cu acd. |... i eo. 2... ie Eu cae hk ees kas Qe... ww dt tatdah bo nce daca ; 
2 0l Cu st... ee Je Nis ce NS ss vain aeRO LAURE SS vad os GBs. RTE ees ca eee 5 
Cu ay) eG, 2. i cue cone RARER. A Ge Seaaate y NBR inane pereate: Les: ; 
2/0) Cu UR ds és oo oa e xl ARES Os 6. ven eee BE i vw oe Chae bebo oMOEE Bera ney Sc AAMT Ol Dey hav hks Cores 7 
2 0} Cu ne. sw oc nk ce RRS’ 08 sc ud oc eanaeal chs ia 9 so RES Oe PME bo RS Cis Cou D A BHU eo ke ne ae 6 
2 0} Cu BN a Ys o 0 n-0 chk ck EE die sa. 08 Bes anil 160 Te cS ech RR0 eee cic dee eee 6 
1/0}; Cu CLAS ss oo 0 esn.w 6D ons US Bees seat RE re er? Sareea BE, Gee RPRV NS eae vas Oe 6 
10] Cu De. b, . wee eees SY. s Saks adh ch wade | ROP rch pera ore os 6 
Cu BON 6.5 nk vo tee i 5s. 0 Ewe eee 400) . Plik 6 Stace. 60 ¥dts oka bebe #4 
Cu 9% cae ss -<.1 oo venenel 450 1,100 Deer cas on 5] locke and Pitts........... a 
1 Cu 9% 37] . 450 1,100 EW ec ans val 5| Locke and Pitts........... 61 Lock 
Cu 96 | RRS OSS es oe 450 1,100 was F 5] Locke and Pitts........... ¢ Lock 
Cu 96 hh MR Gass CV aw caw 450 1,100 ear 5] Locke and Pitts........... 6 Lock 
Cu 96 Oe or eens Os. Sk E. o va meee 450 1,100 DE ion caes ; Ma. 60S a os sou Ab oe 2 6| Hew 
Cu 96 ee eee 450 1,100 Bea ana cx 0 * pO SS en See 5] Th 
Cu 96 OE Siwoaaks Beds esi Dwyane 450 1,100 Bs ic igc dws PES ook vcs c anes es 3 I st 
Cu 75 Oe yo oi aS 5) Se ho0:4 wales Sea stone's ee SO eee él Jott 
Al De eat eS on << kane ke eee ; Jeffery—Dewitt........... 51 Lock 
Cu ARE 75 ie reiees. TEE 200) . i DUET: vee ex wrae GUMS ray ccs ose ek 6 Toff 
Al ST ie Bee tnd Mee. etn weak i. i 700 BNE ch. OMOUE Ss s dve scene 5] Jeffrey—Dewitt........... cue 
: ° ble strings of 7| Jeffr 
4/01 Cu 9% 24 2 32 700 1,580 20 2,000) 5 disk....... .| Jeffery-Dewitt.............] Do : 
4/0) Cu 96 24 2 32 700 1,580 20 2,000] 5disk........ Jeffery-Dewitt............. pea stein Jeffr 
9 2 32 1,040] 5disk...... | || Jeffery-Dewitt...... Double strings of 7) Jeffr 
2/0) Cu 6 24 500 700 12 , i effery-Dewitt............. Double strings of 7] Jeffr 
201 Gu % 24 2 32 400 650 8 1,040} 5 disk... Jeffery-Dewitt............. Double strings of 7| Jeffr 
2 3| Cu 96 24 2 32 400 650 8 1,0 m5 disk. eoesene Jeffery-Dewitt eeacesedocess Double strin of 7 Jeffr 
3 9| Gu % 24 2 32 650 1,000 21 1,0 0 5 disk ian 6 ; Jeffery-Dewitt Dike bso. 6 a0 ee Double salaaset S Jefir 
2/0) Cu 96 24 - 32 650 1,000) 2) 1,049) Sdisk........ are ares Double strings of 7| Jeffr 
2/0| 96 24 2 32 650 1,615 21 1,040) Sdisk........| Jeffery-Dewitt....... Double strings of 7] Jeff 
20) 96 24 2 32 8 650 1,615 21 1,040] 5disk........ leffrey-Dewitt.... .* Double strings of 7] Jeffr 
‘8 83 a ae Double stint Jo 
4/0 6 a 300 ISK........ efiery-Vewitt... * 
2/0) ACS.R 84 24 2 32 450 1.9er 9 00) S disk... ° leffeey-Dewitt.............] DouBlestrings of | Jett 
: : - - 3 33 “ae re os 1 04 $= ¥ ae er Te eer an Double strings of 7 Jeffs 
,6>e ¢ p is! wees eflery~Vewitl........... ° > 
2/0! 96 24 2 32 : 650 1,658 21 1040} 5 disk... . Jeffery-Dewitt.............| Dowblestrings of 7] Jeftr 





Al. 19 Strands...... 84 25 y 35] 5 min..,.. 525 1.800 pe FE Ohio Br; 8 type B....... .| Ohic 
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— Towers a 
aa =a ea a a | Shield | | ‘lower Height, 
nits Arcing Hours or | Rings or Manufacturer | Wood, Concrete or Steel | Cross Arms— i eas P| Pins— Feet to j . 
e Manufacturer None None Steel or Wood | Steel or Wood Lowest Conductor Normal (Per Cent) 
33 34 35 36 | 37 38 39 40 41 
emapmneriee mei bs ‘ alienate —|——_} SSS —$S$ teal cabiaiatentinnitipisamaanlcaniintipasiatnd a 
Sethe | eta dha POONet «APG dewsteadles se Steel.. ; 10) 
| | | 
| iW OO Se Steel. . Steel.. 18 10) 
we es Wood.... Wood. . Steel. 18 10 
Wood.... Wood... .| Steel.. 18 10) 
Wood...... Wood.. .| Steel... 18 10) 
MVO@OG.... «és 4 Wood. Steel.. 18 10) 
- Wood...... ; Wood. Steel.. i8 10 
ie zee Wood...... : a Steel... -| Steel.. 18 10 
oi hen op Weed... .4:. dns 6 Rete w aaa Wood........| Steel.. 18 10 
eae. ea ; ere. ae Wood..... abe Wood.... .| Steel.. 18 10 
Pee Ks *¢ Beara. § Me adn ; weed... sei. eee: Wood......,.] Steel.. ; 18 10 
Wood....... ia , Wood..... Geis secekess 18 10 
Wood. bi Wood... .| Wood... 18 10) 
24.....] Thomas. . j ; No PE 5s BOs siden , NE: ehveecahout ; ) Bled. :...:.f Baek... 50 10 
41 Ohio Brass.. . None... ee Se ee rere MOEN 3 ids sacalewesapaeee ..| Steel.. ; 101 None 
Thomas or G. E... Yes.. None...} Milliken........... : NS dat ccna ee Steel.. j None... 50 
Thomas or G. E... Yes.. None...]| Milliken...... eee oe Steel.. None.. 50 
Thomas or G. E... «HI es & « : None... Milliken... .. | RE es ae .| Steel.. None... 48} 
Thomas or G. E.. 78... None...}| Aermotor...... OS a Saeed = ae Steel.. None... 49 
Thomas..... : sk ete i « See U. 8. Wind Engine & ra ; Re ee ee eee ..| Steel.. : 2} in. gal. steel 61} 
Thomas orG. E..... BR i> Winn None...} Milliken....... OS Me Se eee .| Steel... .| None... 53 
Thomas or G. E.... Ves: .. : None...}| Milliken... . weenie CE  . are 4 wikia a Kennaie ae ..| Steel... .| None... 53 
Thomas or G. E.... Ole. 5s. Meme WMI. 5 ow ntOL cess otk ot DDS 6x SU s + « <va ta huey kay i > None... 51 
Thomas or G. E... Yes.... ; None...}| Milliken.......... MEE a ted oe wes a< onde eas Steel... .. None... 51 
Oe Wieke he sed. ie ME. Duce s edlaleg os ase pew. es OD o's aah dan ceo noel .| Wishbone. =e 30 5 
oe ay SO ete Les ae | eee Pare ee Rie ead «cana ‘ Steel... Steel 5 
ee ey eee ; ; 3 ees, 43 __, EP Pees ae Steel.. 8 
5 sack te ; s ‘ UM oc the soe 2 << 5 te ms oe Steel 30 5 
5 PRON AE ou a boi dn CA .| Wishbone... ve 30 2 
SE ace Ee BN ks Steel, bayonet type. bi .-| Steel.... Steel.. 2 
Be eee a Os ease ¢ Wood...... «sh ‘| Wishbone... Steel.. 30 8 
Bas Pees Ck lee xo + crv cE Ub c-cd p06 o Se saree scp RA Sons o ae Steel, horiz. ty pe.. Sc < es j 45 0 
Re aie cds Wood pole, H frame.. «we & 6s Mie e: ; : 2 
ee Se ek) ys Sed RO a aac’ DS eee ..| Wishbone... . . ee 30 2 
| lye ee ee | || oS ee Cee | ee eee Wood pole, H frame.. ; Steel... .. ca aes 40 5 
Bg ry uih 5 <> Oras a SEAR oe wes Steel sq. towers... « Iacits'w dios aa & Sack ee aes a aa , 50 3 
Oe BCE Ss « i-g.c oda vo SE ob ccede Qs ee am cas BEERea es e's mutha ; ; Steel sq. towers.............. SS: ee es 50 3 
NE a as Se, ae re Se! Tee o> Se? Gee aa ede ....| Steel sq. towers..... ‘ Son, in Sand irate 50 0 
ey Oe ee ees ee ee eerrea | Wood poles and flex. steel towers.| Wood........] ........ ; 30 5 
OBS A een, pice. en Sere geen) co: Aree so ee Wood pole.. a ..| Wishbone.....| ........ 30 0 
Be CRUSE Soe ba + 0 ohn a ee : | Steel sq. towers............ S00 eee 50 3 
Per eee Be. sees ca > eee ose Ake’ sucee Wood pole, H frame....... os SS ke oc cot ‘ 35 2 
Me, DCAD RT eed «xh es cet os ; Steel sq. towers......... ...| Steel... Paes 50 3 
ee ee no  . s wun tee ait aaerdao MEER pala ova lek TD a a : Steel sq. towers.......... Steel... ay ae ; 50 5 
ae RE ee) Lica. + wish ts GRD ele cb bos va 6 o> 6 CONE Selsig peru tReet oy ans NRE coos i Steel A frame.......... ioe oe er Steel.. 3 
6] Locke & Pitts....... MS 5 ah wee : OS Pee Ce eee Steel... .. me aes es ; 37 
6] Locke & Pitts.. 2 ; ON. a i Debs sc caes LP Re. 20s 4 oavicd Gach ees Se... i cals aed 37 
6] Locke & Pitts... . 9's SRS obec 0 ee Sb ies DR. 5 oc ches ccc abt Cs cadhss senha adeea<s Steel....... nie cd west 37 
2 SU” eee lS eee eee Milliken......... eed wiaei ah be a <a e a a Si oa vied wanda Sate 37 
6] Locke........ 0 0d 6 hp en eae eRe Cobre Blaw. 0 Ee 3, 6 a athikedes«o ie «0% me OU ee ef 44 
eS ee re NE ccs ainig'o ale ale | eee eee oe Cha é daa kd can neha oesean CR he as eB as ace eewe anes 44 
eee + ect AIUD ad ao ces Sess Mia A on sss end is OT PS ee ee RRS hn be an cédae ie a4 
5] Locke........ eee lee v aS 5&0 3 Wy x ; a AME Sancti t0s'uer SR As x pol 3 6 40.05 oboe 22 
6| Jeffrey-Dewitt......... MBS s.d 45.0 es : PN ois OBR. wn eens BOND, Sed cdRR 6 sta Re cone be c<s ae 49 
Re ee » EEUL bees s mals BR os 0,4 on, athe oo NOR bn daha ss oes cae 3 Wood... rot 22 
6| Jeffrey-Dewitt... eae , EN, wes ACS. eS Serer Steel...... 45 
zs of 7| Jeffrey-Dewitt...... PES ds. ..| No..... | Blaw-Knox........ ee | Re. wade ss sid ae oes hh Sees ; 46 
2s of 7| Jeffrey-Dewitt...... Mean de 00s No... Blaw-Knox.......... ER Perna ‘nls ES odes 46 
igs of 7| Jeffrey-Dewitt...... SOME ES Recess No... Blaw-Knox......... DMR acc edkacudsneeeaene cov ce oh Ries; a ; 34 
as of 7| Jeffrey-Dewitt...........] Yes......... No... Blaw-Knox....... r% OME... cious samen ome .| Steel... .. | 36 
as Of 7] Jeffrey-Dewitt...........] Yes........- No.....] Blaw-Knox...... oie MN c's. hes 16 cae aMeee Steel.... 36 
gs of 7] Jeffrey-Dewitt.....-.. sd bee 4 No.....]| Blaw-Knox.............. ON sian aks Keetae aie atlas ‘ Steel. 46 
gs of 7] Jeffrey-Dewitt...........] Yes.......... No... . . | BOW-RROx...355.......3 4 PS... «Mkts «uals mate ecm ae Steel... .. 46 
gs of 7] Jeffrey-Dewitt...........] Yes........ No... a en ee ; Ms. s. da Gidiue vende wen oes Steel.. 46 
zs of 7| Jeffrey-Dewitt.......... | Yes......... ot G.. MPs. ots. eb se i o.cdeakatnn catenin ae Steel.. 46 
gs of 7] Jeffrey-Dewitt......--...] Yes..........- No... Blaw-Knox............... ODS. 5 cukhs «0 cn cs 2 See .-| Steel... .. eae 46 
zs of 7) Jeffrey-Dewitt.......-. Sg ..1 No... DOE. Hh vck ks yess. NN. alta e ao s.06 pd ae ..| Steel... oy as 46 
gs of 7) Jeffrey-Dewitt.......-....] Yes........ .ee.. RIOR. f36bw. 56. a5. NEES :,.¢ sieb.s.a.3 vie, c Sax s Steel... a ES 36 
gs of 7} Jeffrey-Dewitt.........- SRR TOA... : SNRs enica ss veecbes veins Oe gt tas Steel..... : eS a 36 
zs of 7} Jeffrey-Dewitt.....--.--. MS kine kw 5, No... URW EOE, 060 svc. ce es bee scene Bron weaccdarevbsncxeunen Steel... . ; ; : 46 E jet 
gs of 7] Jeffrey-Dewitt.....----- iif No... GPa teak 6 cc eches od | SS ee ae ...+| Steel.. eet 46 te i 
Ohio Brass......--+----- ee No.....} Milliken... - 0.5. .-0csepeeeceees NN ss 5 Bien Eninbines aay SES BR eT ee 44 10} Non 


S Ste : i hi 44 10) Non 











At and Above 44,000 Vol 


39 





or Wou 


| 
| 
| 
| 


lows r Height, 
Feet to 


Lowest Conductor 


40 


44 


Normal] (Per Cent) 
41 


10 


5 
5 
8 
5 
2 
2 
8 
0 
2 
2 
5 
3 
3 
0 
5 
0 
3 
2 
3 
5 
3 


Units 








Regulation 
Synchronous 


42 


None... 


ae ced 


Condensers, Kva. 


No. of Total 
Capacity 
43 





2,500 


7,500 


7,500 
7,500 
7,500 


7,500 


4,000 


5,000 


0,000 





P. F. at Normal Load 
44 


7 





Bus 
45 


Sp. Fd. electrolyte. 
Mendon electrolyte 
Pitts. electrolyte... .. 


Arresters—Type 
Lines Transformers 
46 47 


Aluminum cell type 


ee eee 
Oxide film..... ; 


Electrolytic... .. 


ee Pe eee 
Electro.......... 
Electro......... 
Oxide 
MONO. cance ss. 
TONG. senile... 
SSS 
Electro.......... 
ee ee 
Electro......... 
Electro........ 
Electro........ 
Electro........ 
Electro....... 
Electro....... 
Electro..... 
Electro.... 





Oxide film... . 
Oxide film... .. 
Oxide film... . 
Ocide film... . 
Oxide film. . 
Oxide film. . 
Oxide film... . 
Auto valve...... 
Auto valve..... 
Auto valve...... 
Auto valve....... 
Oxide film... . 
Oxide film...... 
Oxide film...... 
Oxide film...... 





Ground W 


Material No. of Ground W 
48 49 


No ground 


j-in. gal. steel...| Each tower..... 


None... 


Every tower..... 
Every tower...... 
Every tower...... 
Every tower....... 
Every tower....... 


j-in. gal. steel... 
j-in. gal. steel... 
#-in. 8. M..... 
i. yess xs 
ME Mos oe «es 


zin. 8. M.......] Every tower...... 
-in. 8. M.......] Every tower-.... 
DR. Bites 3 es Every tower...... 
in. 8, M.......] Every tower...... 

Each cross-|arm grounded 

Gal. steel... . ; es * ee 

No. 4cop. clad .| ..... 

No. 6 cop. clad .| ........ : 


Each cross-jarm grounded 
No. 4 cop. clad ans 
Each cross-jarm grounded 
i in. cru. st.... 
a: ; 
Each cross-jarm grounded 
Each cross-jarm grounded 
i im, WOOU. so ; 
in, steel....... 
§ in. ateel....... 
yx in. steel...... ‘ 
Each cross-jarm grounded 
7 in. steel....... <a 
Each cross-|arm grourded 


i in, steel...... 
im. stecl....... 


Steel strand..... 
Steel strand..... 
Steel strand... . 
Steel strand... . 
Steel strand... . 
Steelstrand..... 
Steelstrand.... 
Steel strand... . 
Steel strand... 
Steel strand... 
Steel strand... 


Copper weld 
Copper weld. 
Steel... 

Steel... 
MA oa can 
Copper weld 


Copper weld... . 
Copper weld... . 
Copper weld... 
Copper weld... . 
Copper weld... . 
Copper weld... . 
Copper weld... 
Copper weld. . . 
Copper weld... 


Every tower. 
Every tower. 
Every tower. 


Every tower...... 
Every tower....... 
Every tower....... 


Every tower. 
Every tower. 


Every tower....... 


Every tower. 
Every tower. 
Every tower. 


Every tower....... 
very tower...... 


Every tower. 


olts 


























Ground Wire Communication 
of Ground Wires No. of Wires Type Location H.T. 
49 50 51 52 53 
No ground wire eee i ey el ee, - Open air and oil. . 
IDS ook x os J ccc dae ghn o Sene seve Bee sachs eae Oil circuit breaker. 
NR Svs ove sicages dhs beck pawn ee an © gh > bewuke enn Oil circuit breaker. 
Telephone Oil circuit breaker . 
I 35 wala cso ce a «4 + RE Pea w ache dune nale'e') wae ee eee Air break and oil. . 
I oo i556 6 SCR a +e o's nc EE eh Soe) Lene awe ee een ee ee 
ER. 6 oo osu da. dhs +r wR RCE ks hp oye eae aes ee Oil and air break. . 
Telephone Se ee Oil and air break. 
| eee Bee oer repre tee ere ee Oil and air break. . 
Telephone Oil and air break. . 
ica me Telephone. wecc ccs cescoces ol Anan nn. 
cake eed Telephone. ...... Serres se 
vubineekawee’ Telephone..... rrr 
wal ad eee Telephone. Sk RATE Oil and air break. . 
| tower.... . i ee een Sey rere re ret. STE E Tee ee ee re fear 
Ot ee ci ee Be ocstcd carn cee otis ower Seihenthes Gednaeenkbacsds Air break...... 
y tower..... Oh Dees. 5 ois... o es MOND. «US fous ss no wR RU we eee ena «wes 
y tower...... i} Telephone...... CS, sd leihite 64 «calc vee ate +4 oa Ere eeuanee 
y tower..... 1] Telephone.......... SN wc CC eR oies cence Wohi 8 88 Rea Seatac eres 
y tower..... 1] Telephone...... CO ES ee errr) Peer creo 
y tower..... if Telephone..... SIN 5 cS cM itviee cc'ece sce pe Hague eee 
y tower..... if Telephone. . ES 5, Salas 6.6.2 wan cu. g es Seen Se Kes 
y tower..... ij Telephone.............. a MOU WOMNOE. . Swe hee re ccc een cs pees Vet aeeeasouens 
y tower..... 1] Carrier current........... aR! <8 5 re a 
y tower..... 1 pha ate ‘ hae dip éce « Meh) Cba6 b Sek ee Ow bile sw Owe o 5a8-enes Pees eekres 
rounded 2-wire metallic......... WOME Sos wee 
Wi] None....... j ee TEs cna vigbs 
il] 2-wire metallic............ p reer 
_ ; 1] 2-wire metallic... .. Wee sé 5 i.2 se 
rounded 2-wire metallic........ SF Lcie xen» oe 
, Se cc ccs BE ac Oh th cewanes SU Reeans re 
rounded i . ... .  « ocarcatnia cn ee ew wane Cae WOB.6. 66. ee. 
Cy ES SR «Cee Pe ee. eee » eee 
- I cc n 6 case Mics od ors dude ne OO E Re end sales aS 
rounded RES ee, Pee peer res (FS ) SN ae 72 BU OEE becasue an 
rounded Ciss~...- Bane cece cers Mig go dh c0ewe vee eeWon abe ok yee LOB. cece cece eeee 
bs OR OES SRE “Se. Pare res, eo eee Yes. 
1] 2-wire metallic......... oT ais. é. ot mae aia « 2 Yes PEN 6-6 v4 ewan 
if 2-wire metallic, also carrier Gurent.| .......-.-.+.+-.- MS fb on cede ok 
: if 2-wire metallic........ + MN sb nad os aak 
rounded 2-wire metallic... .. MOU 5 A 6:0 asises 
, 1] 2-wire metallic........ OEY GS Ao ere xe 
rounded TEGO, 6 knock » CS eer 
Sect i} None...... : » Oe eer 
i) None...... ; Yes Beles ices nwa 
i] 2-wire metallic........ » ON 
so Cha 1] Telephone.......... Pe is ent 
0:5 ate aa i] Telephone........... pe 
“epee oa OO eee eee seeeeeues cheb 
ere Se ND eh ce. occ cess a: eee 
Neb ava wath Se RE oo 5 oc a oes Uh Peibke ca 
habe co eeews i] Telephone........ sae Tey a akan 
Bie chameewn 1] Telephone........ Paes cada 
Daud aaa s oe See S446 ks babe aaaena 
b tkiehs a caenee Po eae 5 onteadees tes aoa ied ad 
Seen be... Ee ee cinina ao 0 kod OR wettae 
NII, EUs Liavcoscccc cs Bid -sbesestcccevbmetn ws 
ry tower.....  Cameneneies. is. 5:....-..-. 8. N. E. T. Co. Yes.. 
Z ee ee eee eee ee Commercial.............- S. N. E. T. Co. Yes Ba os dil ae 
ry tower...... 1] High tension.............. Towers ; Yes.. 
ry tower........ Ce SS Serre Towers..... Yes.. 
ry tower..... 1} High tension........ Towers... Ves......... 
ry tower....... i Commoercial...............-- 8. N. E. T. Co Yes.. 
og URS Owns oes cm ann ca " Commercial............. S.N. E. T. Co Yes. ; 
ry tower....... 1) Commercial.............. 8. N. E. T. Co REDE Eas Cosel 
Cee at, Ac coe bbc eeis suse eh Commercial............... 8. N. E. T. 
ry tower Gee... ww www wees 8. N.E. T. 
I ed 6 yn MEME sin’ sv nos vle'ein's'e'e ae CO ee fs Wai hs GOs i... ce eet eg coc ee nan 
ry tower li Commercial............... Pe GME Tt .. een e ee cones 
sacks SOE 4 oso BS ecw cedpacesd oc Sa once so xeben ie Us ie EDs vic oc ce cco So ED co em eseme ge 
ry tower SS ae es i er ORs ccc nsec ccccc saci bev eh cosdoves 
FE aac isi OD o's owe pede Kd moe be ommercial,......... 8. N. E. T. PaiG ds dos oad 














Switching 




















































Number 
Both H.T. of 
and L.T. Line «¢ 
55 56 


L.T. 
54 


Disconnects ajnd oil l 


Oil circuit breaker 
Oil circuit breaker 
Oil circuit breaker 
Oil circuit breaker 
Oil circuit breaker 
Oil circuit breaker 
Oil circuit breaker 
Oil circuit breaker 
Oil circuit breaker 
Oil circuit breaker 
Oil circuit breaker 
Oil circuit breaker 
Oil circuit breaker 


een —O Cane vetwn 


Yes.. 


Yes.. 


ee | 


J >) pe Se LE eenee 


Middle Atlantic States - -(See jend of tabulation for jadditional lines in |this section) 


daweed pebtimers bee - . Pe we se ee eee h16,000 h40,000 

pp iciroulte Now, | and ae seed Ne SHON FR a 16,000] 40,006 
(Circuits Nos. 5 8 9 Se No. we nee eae b12000 base g 

Holtwood—York:.............. 1923 eae es Re AS, 57/800 

Hotrod Coatesville. * sna NR TIPE | Oo oe ya ae et Te 5,000 hi7,800 

caceeieee 3. 1924 in Ce h15,000] i 15,000] 30,000 70,000 3 sD 
(Cireuits Nos. 11 and 12) 









Metropolitan Edison Co. 













79 —Middletown 1920 32,500 202, 500 10,000 20,000 16,000 66,000 60 
80 penne Reading 1920 85,000 85,000 10000 200001 ++—«1 0,000 66,000 b+ 
8! |Reading—Lebanon. 1920—22 77,500 77,500 10,000 20,000) 10,000 66,000 3 60 
82 |Reading—Easton.. 1923—24 105,000 105,000 40,000 60,000 40,000 k66,000 3 60 
83 Reading—Middletow: 1923—24 105,000 275,000 40,000 60,000 40,000) k66,000 3 60 
84 |Lebanon—Pinegrove............ 1922—23 27,500 152,500 5,000 10, Ee eee 66,000 3 60 
85 |Middletown—York Haven....... 1923 55,000 225,000 20,000 40,000) |||. 66,000) 3 60 
Penn Central Lt. & Pwr. Co, 
86 iw Ridge—Altoona......... 1906 and 1909 10,000 10,000 10,000 10,000 10,000 45,000 3 60 
87 Altoona—Wliaineburgh.. ... | 1914and 1920—21 21,250 21,250 25,000 25,000 25,000 45,000 60 
88 |Summit—Ashville.............. a ee |. opsgceM eee! ge oe 45,000 60 
3 Moss Creek—Altoona........... 112 \ dS os I a oO i oe. a a i ere 45,000 6¢ 
sw. dew hoo ne OEMS I RRs eR A dh Sag S| ae i 
on  . —eneamnnene 1923 25,000 Rent ee ee cs m45.000 3 60 
92 |Saxton—Shade Gap............- ee eer |S SgeeeR i” eee MS. hs * eee Ca ae m 45,000 60 
93 [Shade Gap—Roxbury........... ee | eee” nae oS a ee |e 45,000 60 
33 pao — ee be ose: sp3i <n CEs. (pee ee ee mney, | Aces a ! 3,200 3 60 
Ce sccees tM te) ts Semen k SU a ah > RE, le ea , 
96 |Lewistown—Mt. Union.......... Sewn et Sl AOR Oe eee be Ts 45,000 60 
97 IMt. Union—Warrior Ridge...... eee e, Nag iye “oS RRR. OT eee doe ce 45,000) 60 
98 niet eae Ridge. ..... os Me NO en. ee oe PALS CE . cutee ean Lae Waves 45,000) 60 
99 |Sunmmit—Vintondale........... eo \ gee yee ian kia Oke sed 45,900 60) 
100 | Vimtondale—Moss Creek......... 1921—23 at CME Lo RE een te tame 45,000 3 6C 
101 |Summit—Ebensburg............ 1923 oA SSNS eee esl SS eee Mica 45,000 66 
102 |Moss Creek—Glory...........-. ees = Ae. Ee Pee i... Seen 45,000 60 
103 |Cornpropst’s—Belifonte......... see’ NP Oe SON PE ce ee 45,000) 3 60 
East Penn Electric Co. 
104 Sse — pam OO RSS eee A Pea tae 66,000 3 6C] De 
105 Seto -Lakenon cee eeeceeens Sees RON, SecomM | |. | pieReeeh| Gauaine Bod mean 66,000 3 6C}] De 
Penn Public Service Corp. 
106 ROA rr 1921 50,000 100,000 66,00( a 6G) Ye 
107 eee. me cents eyecare 1923—24 50,000 40,000 110,00( 3 60h Ye 
108 |Seward—Hooversville......... 1922 50,000 1000 110,00¢ 6} Ye 
109 Piney—Union City............-. 1924 50,000) 106p00 110,006 6) Ye 
uquesne Light Company 
110 Pa bps pe Ne 1916 oe” ok. ..lUlté(“(<i‘(‘(‘( alr 6c 66,00( 
111 [Ambridge—Wacht Jt. No. 2..... 1916 q240,000; =.....2  ##### # 329001 soe08 |||): 66,006 
112 [Brunot Is.—Ambridge No. 1..... 1916 ea” ..:-- 3 00 (CO OR 66,006 3 
113° |Brunot Is.—Ambridge No. 2..... 1916 g240,000) =... 22 0001 = 30,000, Sisk 66,00( 3 
114 |Brunot Is.—Woodville No. 1.. 1919 Ce ee Cl (at 66,006 3 
115 |Brunot Is.—Woodville No. 2.. 1919 240,000 66,000 2 
116 |CoHax—North No. I........ “4 1916 eel 0UlUllllc( NN 65,000 3 
117 |Cotfax—North No. 2............ 1922 Cee) 00h ett(“(‘i‘ “(sé lr rr 66,000 3 
118 |Colfax—Wilmerding No. 1....... 1921 240,000 65,000 3 
119 Golfax—Wilmerding No. 2....... 1921 @240,000 66,000 3 
120 |Colfax—Dravosburg te, eeteees 1922 240,000 66,000 3 
$21 |Colfax—Dravosbu Rr cst 1922 oy -. SS ee Ea 66,000 2 
122) |North—Wacht are hep 1916 240,000, = si(‘«j«ssss ff i RO. BC 66,006 3 
123 |North—Wacht Jt. No. 2........ 1922 q240,000; 8 =«w... Fs 22,0001. SQ Q0Q) 2 |: 66,000 3 
124 |Wacht Jt.—Junction Pk. No. 1... 1916 erence, ltt 00 wl RR OR 66,000 3 
125 |Wacht Jt.—Junction Pk. No. 2... 1916 ell !!!lUlU!:”!!.l.l Oe | 66,000 3 
126 |Wilmerding—Dravosburg me. 1. 1921 Cette I 66,000 3 
127 a... 1921 eee ee RC a ee 66,000 3 
Wilmerding—Dravosbu 
128 = |Woodville—Dravosburg nin 192) @240,000 eo 66,000 3 
129 |Woodville—Dravosburg No. 2 1921 @240,000 22,000} 30009) |...) |: 66,000 3 
Philadelphia Electric Co. : 
130 |Schuylkill Stat.—Chester Stat.. 624% 158,000 30,000 766,000 3 601 Del 
‘ted Hudson Elec. Ry. 
131 |Htudson—Poughkeopele.... 1920 36,000 30/000] 30:00] «50°00 188,000 Sa 
132 |Catakill—So. Bethlehem... ..... 1922 8 aa eee sesso] «58.008 166°000 7 60 
133 |Ohioville—E. Walden............ 1923 None 0,0 : ' ' 
Utica Gas & Elec. Co. 
134 |Utica—Little Falls.............. 1907 . ee sa 500 is aa ¥44,000 ; 60 
135 |Rome—Trenton Falls........... 1913 26,000 " : i 000 * 
136 Falls—Uti HH 1902—17 26,000 15,300 15,300 15,300 44,006 3 601 1 
137 Utica Taylorville. lagaens onde 1922 50,000 25,000 25,000 50,000 66 eos ; “ b.. 
prom RTRVYIUE VERIO. ee ee ee eee ee 
138 |Utica—Lemquoit..............- Pe CER ene: ~ 2 sao semen ae u44, eee 
Niagara Falls Power Co. 50,000 100,000 60.000 3 2 
9 _— at eaekaken 1921 600,000 ; ME) a veces y 
140 Staeoderaies Wi cent ees 1922 600,000 40,000 80,000} «....... 60,000 3 2 
141 |Echota—Gardenville 1924 600,000 40,000 eneee ti... 60,000 3 2 
Adirondack Pwr. & Lt. Co. 
142 |Rotterdam—Catskill............ 1922 v aces 15,008 5,008 166,000 3 60 
143 [Inghams—Little Falls........... 1918 v . ‘aoe ee oe’ eea ; a 
144 |Utica-Inghams Mills............ 1921-—22 v 10,000 15,0 3. : 
145 |Inghams Mills—Tribes Hill...... 1911—12 15,500 RS at ee 66,009 3 60 
v ’ ’ ’ ’ 
147 names teeeeaenten. sebes 1922 45,000] 3u,000 45,000, 45,000 110,000 3 60 
148 |Amsterdam—Inghams........... 1918 SOCROCOI eg ge cae 66,000 3 
149 |Tribes Hill—Rotterdam......... 1921 15,500 10,000 15,000 15,060 66,000 3 
150 |Clark Mills—Oneida............ ae eee” le 10,000 15,000 15,000 66,000 3 
151 |Spier Falls—Glens Falls......... 1924 7,500 10,000 15,000 15,000 66,000 3 
152 |Rotterdam—No, Albany......... eee = —— a eR eee as ote 30,000 45,000 45,000 110,000 3 
153 |No. Albany—Adams............ et 0 —6l Ee 30,000 45,000 45,000 110,000 3 





West Penn Company 








154 | Windsor—Washington.. . i 1920 90,000 90,000 40,000 60,000 60,006 266,000 3 Del 
155 |Washington—Charleroi.......... eer. ll eee. 40,000 60,000 00,000 266,000 3 E 

156 |Springdale—Crows Nest......... 1920 42,000 300,000 30,000 40,000 60,000 225,000 3 601 Del 
157 sonata panning iss big sh 1923 42,000 300,000 40,000 60,000 60,000 266,000 3 60) Del 
158 ringdale—Charleroi........... 1924 42,000 300,000 40,000 60,000 60,000 266,000 3 - 

159 ohringda! "Cheat Hav back 06h ee 40,000 60,006; ~ ““bU,00 266,000 3 OM .:: 

160 Rivesville—Mo fies 1924 40,000 100,000 15,000 30,000 30,000) 66,000 3 601 Del 
161 |Morgantown—Cheat Haven... ... oe wee eS ee 15,000 30,000 30,000 66,000 3 Del 
162 |Cheat Haven—Howesville....... rn acne” ** °° a eA ee 20,000 30,000 30,000) 66,000 3 oe 

163 |Howesville—Oakland............ ee ee TO een eee 20,000 30,000 30,000 66,000 3 60) 

164 |Howesville—Grafton............ ee eee a a Oe eee 20,000 30,000 30,000 66,000 3 a 

165 |Rivesville—Grafton............. 1923 40,000 100,000 20,000 30,000 30,000 66,000 3 60] Del 
166 |Rivesville—Hutchinson.......... 1919 40,000 100,000 15,000 15,000 15,000 66,000 3 60] Del 
167 |Grafton—Flemington............ ees ll ee ee 20,000 30,000 30,000 66,600 3 60}.... 





Keystone Power Corp. 
168 | Jackson ee: : 
169 |Durant City-Kane.. ick euae 


Ni 


1923 en oe 5,000 PRO fF cesvce 44,000 
1920 See | nce aes 7,500 SOME: bt © vesive 44,000 






Ww 
a 














agara, Lockport and Ont. Pwr. Co. Q-Q 

170 /|Ontario Sta ee... is eee. 755. ue ee eee da eee | PY ade 60,000 3 251 § 
171 |Echota Sta.—Lockport.......... eee cae ee a Oe, ce eB eee 60,000 3 25 
172 |Echota Sta.—Tap Line.......... se gee ee | ee) a *p tee. 60,000 3 25) 
173 |Echota Sta. Ee ieniiie. ree ok ee See Ce eS eee ee tteee 60,000 3 2 
174 |Lockport—Gardenville. . reese! Oe ee fl! ee aaeee ‘ 60,000 3 25 
175 |Gardenville—Lackawanna..... ee ogy ae Poem)! > 2) Rese Pg + bean 60,000 3 2 
176 |Gardenville—Dunkirk.......... Se ao rage 0) ae aes ws 60,000 3 25 
177 |Gardenville—Olean............. see, MS ek eee ca. oO ee 60,000 3 25 
178 |Farmingdale—Falconer......... ree 8 Pe oe eae. | jl, Ae aaa et 60,000 3 2 
179 |Lockport—Mortimer............ etree mg ae ote. tek’ > eee wea ; 60,000 3 2 
180 | Lockport—Mortimer............ ee oie Se eT o,f Ch” Pome cee 60,000 3 25) 
181 | Lockport—Batavia.. Keene eee eee AAS hee Pe ata PS 60,000 3 25 
182 |Batavia—Mortimer Jct......... rae! ace | Pe amp toes 60,000 3 25 
183 | Mortimer Jet.—Mortimer..... . 1906 Oc hacen) lll ae oe 60,000 3 25 
184 pense... Pdiat al ee). See cee eee) to . 60,000 3 2 
185 |Throop—Solvay.. ere aiser des ee | eee oe ee St soe. 60,000 3 2 
186 |Throop—Solvay.............. ; EE oy eR ol Ae vs 60,000 3 2 
187 Mortimer—Lyons... Ne Gitdics vc einiste er? i cee ew, 8 oP a ea * 60,000 3 25 
188 Lyons—Throop AS Bed wns a a eee ge ya er. eee = oer eager “vnde 60,000 3 25 
189 |Solvay—Salmon R.............. 1914 NR hae =, | ea a ce tree 60,000 3 2 
190 |Fairport—Tap................ Se ee 2? eee wee OC, | Tae, eee a seit 60,000 3 2 
191 Throop—Auburn es swan iw 1907 re | a ee Tr tees 60,000 3 25 
192 | Batavia—Tap. 1907 MiKo Peoiekeaee . o  ae wae es 60,000 3 2 
193 Dunkirk—Wesificld Jet.. 1909 ce ‘ weed saat . 60,000 3 2 
194 | Westfield Jet. —Mayville.... 1913 oe EO ot Tae ee moves . 60,000 3 2 
195 |Throop Tap... ; 1920 een me oe conte ; 60,000 3 25 
196 |Mortimer—Golah.. eee Le See ea eee wager tee 60,000 3 2 
197 |Mortimer—Avon. . 1907 Ké 2G ee ee eg ee eeeee 60,000 3 25 
198 |Avon—Perry Jet.. ee Seem ee eee eee ne ee weeeeed . 60,000 3 25 
199 | Perry Tee Per Saeiten eee, 8 ee ee CS - : 60,000 3 25 
200 |Echota Sta.—Echota Jet.. ee oe ey «ache Cees 60,000 3 2 
201 | Westfield Jot.—Westfield. se”. en ce ae ee es . 60,000 3 25 
202 | Westfield Jct.—Erie... ee ee - eae CL Lehn eee aes . 60,000 3 2 


South Adantic States 






Appalachian Power Co. 
203 |Bluefield—Wytheville. . 

204 |Wytheville—Byllesby. 

205 |Bluefield—Switchback.. . 
206 | Bluefield—Switchback.. ak Ce RE PO fete on > Ree 
207 Breenete—Linkous Ferry. occa ee MS! hie oe ae ae. | SORES | 
208 |Glen Lyn—Switchback. . Pe ees 0 | ele amano ae Ek ee Dee! Oe oie 
209 |Switchback—Coalwood.. ...| Mel 


210 pomethagh —Malens. ite Mm oir?) ag, py 


Coalwood—M ; i: ak me mane ate ea 2 


Dealwood—Deak' Creek. a Sa lige ee een 


211 

212 Ef. oss «the ee 
213 |Glen Lyn—Pulaski pee 

214 

215 


Byllesby—Sollvill.. ae es eT LT Por tie een Gd «cE EE.” 2S) ey | it 
Byllesby—Roanoke. . food 1912 


Virginia Railwa oF Power Co. 
ichmond—Petersburg........ . . N-N1910—13 116,756 144,250 10,000 15,000 15,000 110,000 
eeenieietk : 1917—18 116,750 15,000) 15,000 110,000 
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Ween Mew. 8 o. cces L- 













00 to 66,000 
00 to 66,000 
00 to 66,000 
00 to 66,000 
00 to 66,000 
60 to 66,000 
00 to 66,000 


——_ ee ee 
WW www ww 
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2,300 to 45,000 
6,900 to 45,000 


POO ccc cccaseces 
DOR BB occ cccdeced> 





OM. 5 cccecd vegeta 
OS Pe 
OS Po 
eS TTT ; 
CO 
ED 6k case e's Cenk 
Sten Gter........... 
MUM IORE oc acs ; 
Star Star......... 
Ee 
Star Star......... 

One OOP... 2. es 
ES 5 0c uss eneh 
0 rere ; 
ia 5 a 0 'usk b arwae 
SE we cco vcove dees 
ON ee 
NS Dax os ik ea ae 
Star Star. ‘ 
I no a beni 


Delte Delta......... 


12,000 
12,000 


12,000 


SS Sere ree } 
eT eee 


eee 
Rone NG wee. Gece 


pa | ee ee 
Oe eee er 


Delta Miee 6 fost esi eps 
i Aer ye cee 


66,000 to 2,300 
66,000 to 2,300 
66,000 to 2,300 
66,000 to 2,300 
66,000 to 2,300 
66,000 to 2,300 
66,000 to 2,300 


45,000 to 6,600 
45,000 to 6,600 
45,000 to 2,300 
45,000 to 6,600 
45,000 to 13,200 
45,000 to 13,200 
45,000 to 13,200 
13,200 to 2,300 
110,000 to 6,600 
45,000 to 220 
45,000 to 2,300 
45,000 to 2,300 
45,000 to 2,300 


TNR ae ode oooh oes 
Ds yo <0 vbahe ss 
Dette StaP... 6. eee ce 
Ds o's Kk 6 ob 0 
Delta Star...... 
Delite Ster........ 
Delta Star........ 
Delta Star........ 
Delta Star........ 
Delta Star....... 
pO eo. 
ROU EE icc ie cst es 
Delta Satr........ 
Delta Star... . 

Delta Star.. 
POON Es 65 5 ce cies 
ON eer 
See 
Delta Star.. 

Delta Star... . 


Delta Delta..... 


Delta Star.... 
Delta Star... 
Delta Star........ 
Delta Star 

Delta Star.... 


Star Delta..... 
Star Delta.. 


Delta Delta. 
Delta Delta.. 


Isolated 


1 
None... 
None... 


Delta.. 
Delta... 
Delta... 


Delta.. 


Yes.... 


WWW WW WWW WWW WW WH HWW ww 
s 
we 
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Delta.. 
Delta. 
Delta 


Delta. 


720 ohms.. 
720 ohms... 


720 ohms... 


28.8 
28.8 


"28 a) 
28.8 


1,000 ohms.. 
1,000 ohms. . 
1,000 ohms.. 
1,000 ohms.. 
1,000 ohms. . 
1,000 ohms. . 
1,000 ohms.. 
1,000 ohms.. 
1,000 ohms.. 
1,000 ohms.. 
1,000 ohms.. 
1,000 ohms.. 
1,000 ohms.. 
1,000 ohms.. 
1,000 ohms. . 
1,000 ohms.. 
1,000 ohms. . 
1,000 ohms. . 
1,000 ohms... 
1,000 ohms.. 
1,900 ohms.. 
1,000 ohms.. 
1,000 ohms.. 
1,000 ohms... 
1,000 ohms.. 
1,000 ohms.. 
1,000 ohms... 
1,000 ohms. . 
1,000 ohms.. 
1,000 ohms.. 


iss} 

& 

g 
woNM Nh ow ow 


a 
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Warrior Ridge............... 
Rr vies ceweden's's 


1—Two sets of towers 


F 
2 
° 
2 
° 
ee ee NN 
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I v5. ocho s 5-0 eX 
Piney...... 
Seward....... 
ac de dex ues es 


“NNN 


adres te dee 
| ee 
MIS oe dew cease 
ES 
RMN ds cs es 
DU eBaceictcdd cada 
Station..... 
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WE 6 sis oc aren 6 strain. 
SOS) so <5. ese ce ee 
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3°500 i | Santee esos ag . asebbold Tieady St and steel... | ‘ 
7 Jeffery-Dewitt. fee dea ae ete nen None... arenes Brady. aoa shel ya Wood and steel| 
4,000 eee: 5] Jeffrey-Dewitt ...| Archbold Brady. . eb ; Steel... idsteel| Wood and 
7| Jeffery-Dewitt..... 8| Jeffrey-Dewitt....... a. Sr edhe: N Wood and steel. . a Steel 
1500 8 I it §| Jetfrey-Dewitt Pi ince None.. —- Brady. Wood and t ' W a 
0 ; sock lees ? ms awanne Bri « stee Wood and 
2,000 ™ eat eee — None Archbold io a ae ¥ 7 
400] Pin 6| Locke—No. 5 $800. $52 . 9} Locke No. 5,800.. ~ Bancroft-Jones.. . wackawanna Steel. Steel 
2,000) Pin Ohio Brass—No. 10.577... 7| Ohio Brass No. 25,6 Yes 5 Steel Steel 
1,760 eae "a Ohio Brass—No. ae: — 7 Locke No. 5, 800.. 20... : None.. Archbh « . 
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tower....... Oe NINE UII wg occ ok nk ht SIE III oo 5c ccc cnc ice wapeceeccecnegeel cauecese s agen Weows.. 75 
rahe Ge 5 Poin din. n ne 2 aae .| Carrier current. . -.eeecae ses. | Between towers...... - aCe Ree CORE aa ce cenee as b es! Be. BAN 76 
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Wytheville—Byllesby. 
Bluefield—Switchback.. 
Bluefield—Switchback.. 
Bluefield—Linkous Ferry. 
Glen Lyn—Switchback. 
Switchback—Coslwood.... 
Switchback—Mullens. 
Coalwood—M oss 
Coalwood—Coal Creek. . 
Glen Lyn—Pulaski... 
Byllesby—Sollville. 
Byllesby—Roanoke. . 
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Virginia Railway & Power Co. 
Richmond—Petersburg. .o ee) N-N1I910—13 116,750 144,250 10,000 15,000 15,000 6c Star 
Petersburg—Suffolk.. Sivive ee 1917—18 116,750 144,250 10,000 15,000 15,006 601 Star 
Suffolk—Norfolk................ 1923 116,750 144,250 10,000 15,000) 15,000 cal San 
Virginia Western Power Co. 
Staunton—Charlottesville.. . 1923—24 5s 0 akg SSR aspen 30,000 110,000 3 on 
Hinton—Clifton Forge.......... 1916 ee | ee yt oy eR ie 44,000 3 eae 
Clifton Forge—Buchanan........ 1914 EL! wees 15,000 30,000 44/000 3 me tte 
Buchanan—Balcony Falls........ nee. |. wipe 4 44,000 3 peda 
Balcony Falls—Buena Vista...... 1914 PE nce: |. ew ees 44,000 3 “—....... 
Roncoverte—Clifton oa ps se ond 1915 Sn os seca ~~ OS 44/000 3 meee ee? 
Roncoverte—Hinton. . Ps marae 1916 en ts Wek ey 44.000 3 et a 
Southern Power Com 
Standard 44,000 V. Pole a Coe Cee Ie eeeeore sn oe Se 44,000 3 601 Delta D 
nan, sree. -*~ ER Oa  eeeee eae EB so ual 100,000 3 601 Delta St 
Columbus Electric & Power Co. 
228 |Goat Rock—Newman. . j 1912 Te. . eye eC een ee 110,000 3 aot 
Delta St 






































































































, Georgia—Alabama Power Co. 
229 |Blewitts—Georgetown........... 1918—20—21 DG Seu 1,500 3,000 wes sae 44,000 3 60} Delta St 
& 230 \Cordele—Americus. . iad Stoo neetetid 1923 11,650 tee ha wwe 2,0007... ...... 44,000 3 60] Delta St 
231 Skemp Mane, ..... isos s 6s s 1923 11,650 as) § Fb al pipine'g 3,500 tae 44,000 3 60) Delta St 
232 |Albany—Pelham............ 5... 1922 11,650 ee RSE. 44,000 3 Delta 8 
233 |Albany—Valdosta. <0... 1924 11,650 —  " ~ eecu 3°500 Miss 44,000 3 oo Dele a 
Webb—Enterprise.............. 1922 BE wkend 500 1,000 hk he 44,000 3 60] Delta St 
235 IB Govels Botwow & Power Co. 
oulevard—Tallulah........ 110,000 185,000 30,000 40,005} Yes..... 
236 |Boulevard—Lindale........... 110,000 185,00 20,000 25,000] Yes... 1ineee ; . Yes..... 
237 |Boulevard—Newman.......... 110,000 185.00 20/900 25:000| Yes. | 110000 ; Se reyes 
238 |Tallulah—Toccoa............ cg 110,000 185,000 30.000} 40,000] Yes... 110,000 3 Mec... 
239 |Toccoa—Winder.............. . 110,000 185,000) 39,000 40,000, «ss sis. 110,000 3 eT 
240 |Winder—Marietta.............. 110,000) 185,060) 30,006 40000: ...... 110,000 3 aiken 
241 |Lindale—Tennessee............ 110,000 185,000 40,000 a) 110°000 ; Boers 
242 |Lindale—Alabama.......... ot st 110,000 185,000 20,000 30,000) |... 110,000 3 ees 
243 |Lindale—Tenn........... e reer 110,000 185,000 5,000 WE | esses 66.000 3 Sheba 
Central Georgia Power Co. 
244 |Lloyd Shoals—Griffin. ha eae £21,000 ee ~——t:t:tC«—C ee ee 
245 |Grifin—Atlanta............ oy act £21'000 SS sc) ee ee . 
246 \Bibb—Macon.. aah Coa £21,000 ED cea gee cee 60 
247 Forsyth— Thomaston. a ie kes E21,000 ey. | OS Sle ae wees . 
248 |\Lloyd—Monticello.......... ae E21,000 £52,00 neal <siaee > 
oo |t eee Sane Company 
nglis—Dunnellon ; ud em 5 5 
250 =| Dunnellon—Floral City.. ng Pia re on a sens 208 60} ..+..-e, 
my Tmeteerwuemtten lk cael REE 000 3,000 
ee oe: a. SESE cplenp eas 2500 2'500 OE nee seres 
aoe LEPOUES COOUENONN.. 5.55.4) tees ktti‘(ité‘C ww wn 2'200 2'200 60] ........ 
rr. cee ee ee oe 2,000 2,000 a gtnhiees 
Carolina Pwr. & Lt. Co. and Yadjkin River Pwr. Co. 
254 |Badin—Sanford. 1922 25,000 
255 |Laurinburg—Duke..... ||| 1923 aod eel lO eee 100,000 3 } Delta Sti 
256 | Method—Buckhorn. 1909 1 ee OPES eee 100,000 3 ceo 
257 |Method—Franklinton.... |... 1923 crop. See eaten eee Sey) ee 60,000 3 Delta St: 
258 |Raleigh—Method............ 1920 eee ET eee 100,000—60,000 3 
259 | Biseoe—Ashboro. ectane s 1924 ; Seldeie ‘ea ers 60,000 3 Delta De 
260 |Ashboro—Franklinville....... . 1924 a Cae 60,000 m+ Gites. 
261 |Buckhorn—Fayetteville..... . 1909 4700) sees vee 60,000 3 
262 |Buckhorn—Fayetteville....... 1901 ee ROS | eas 60,000 3 
263 |Fayetteville—Ho Pet is ee ae Ae eS ee ee) eee 60,000 ay; Mrnatngehs 
264 |Hope Mills—St. Paul.. 1923 one re 60,000 3 
265 |Fayetteville—Mt. Olive....... 1924 Sith 60,000 3 ; 
266 |Method—Goldsboro....._| |. 1912 1,200 66,008 3 oe 
267 |Wendell—Zebulon. Bae 1924 " 60,000 3 Delta De 
268 Franklinton—-Henderson. . 1911 60,000 3 nad 
269 |Henderson—Oxford..... 1912 60,000 3 
270 |Oxford—Roxboro.. . . 1914 60,000 3 
271 |Camden Tap..... ; 1922 60,000 3 
272 eer ree... : 1918 14.9000 100,000 3 
273 jatinire--Hamict.. 1912 | a 100,000 3 
274 |Blewett-Durham.. 1911 67.509| 100,000 3 
275 |Blewett-Hamlet 1912 : : epee 7 Delta Sts 
East North Central States 
Peninsular Power Co. | 
276 = |Iron River—Florence......... 1912 15,000) 25,000 6,000 25,000) 66,000 3] 
277 |Pine River—Florence... sie ah 1921 4,000) 6,000 2,000 6,000 66,000 3| 
278 |Florence—Twin Falls.. ‘ 1912 6,250 10. 000 3,000 9,000 66,000 3 
279 |Stager—Alpha............ eae 1914 , 1,000 2,000) 66,000 3 
280 hiphe—Cryate al Falis.......... 1921 1,000) 2,000 4,000 66,000 3 
Milwaukee Elec. Ry. & Lt. Co. 
281 |Watertown—Milwaukee....... 1909—14 rr ; ach ‘ 66,000 3 25} None... 
282 |Milwaukee—Plymouth.......... 1923 Mi bxie ; 132,000 3 60} Delta Sta 
283 |Milwaukee—Whitewater.... . 1924 ae a ; 132,000 3 60] Deita Sta 
284 |Milwaukee—Racine............ 1924 cons 2 132,000 3 60! Delta Sta 
Northern States Power Co. | | 
285 j|Stillwater—Wissota............ 1916 atte : i+ eee 120,000 3 60] Delta.... 
286 |Wissota—Colby................ 1921—23 sa ee | 66,000 3 60] Delta... 
287 |Eau Claire—Cochrane.......... 1917 es : “$f ; 66,000 3 60] Delta... . 
288 |Eau Claire—Neillsville.......... 1915 and prior a set ‘ ; 66,000 3 60] Delta... 
289 |Cotton School—Blair.. ere 1920—2I ese Ma 66,000 3 60} Delta... . 
290 |Cochrane—Bluff Siding.......... 1917 z e. 44,000 3 60} Star..... 
291 |Eau Claire—Cedar Falls....... j P-P 1915 i ‘ . ; 66,000 3 60] Delta... 
292 |Cedar Falls—Wabasha.......... Prior to 1912 oe ; ; 66,000 3 60] Delta... .. 
293 | Herbert Sateen —seeeene eee 1914 5 66,000 3 60] Delta... 
294 |Alma Center—La Crosse......... 1921—22 pit ; 66,000 3 60] Delta..... 
295 |Sparta—Viroqua................ 1922 ; : | | 66,000 3 60] Delta... 
296 elson—Wabasha.............. 1917 ; ; Sas 66,000 3 60] Delta... 
297 | Wissota—Eau Claire............ 1919 and 1924 a ; ; ; . 66,000 3 60] Delta... 
298 |Wissota—So. St. Paul......... 1924 ved 120,000 3 60] Delta... 
299 |Wissota—Jim Falls............. 1923 120,000 3 60} Star...... 
Lake Superior Rips Pwr. Co. ; 
300 |Ashland—Ironwood............ pais hi 10,000 15,000 10,000 oR 10,000 66,000 3 60 
2 301 |Ironwood—Big SS. cc oe, scare 6,600 10,000 10,000 10, 10,000 88,000 3 60 
5 : 
4 Consol. Wtr. Pwr. & Paper Co. 
4 a8 Sena a a tag Pais. = oe yee pees renee os 44,000 3 60] Delta Del 
’ isconsin Rapids—Bison....... . ! 000 000; ww wee jn iy 44,000 3 60] Delta Del 
Wisconsin Public Service oop. 
304 |Green Bay—High Falls.......... a FMI a 6 a ee” neat 12,000 20,000 20,000 66,000 3 60} Star...... 
305 |Pound—Marinette.. Sarit ate ene es. Me eee es 3,500 10,000 10,000 66,000 3 60} Delta..... 
300 |Green Bay—Sturgeon Bay....... ee: ae. oh “oo 6 ete 1,200 5,000 5,000 66,000) 3 60] Delta..... 
Wisc. River Pwr. Lt. & Ht. Co. 
307 |Dane—Fond du Lac............ hse: 7 > oa) aos _ 8,000 8,000 66,000 3 aes ss 
Southern Wisc. Power Co. 
308 |Kilbourn—Watertown........... 1909 6,000 6,000 10,000 20,000 : 66,000 3 Be i eateeek 
Wisconsin Power & Light Co. 
309 {Fond du Lac—Sheboygan........ 1921 28,000 ies! 6,000 10,000 ; 66,000 3 Met. 
Wisconsin River Power Co. 
310 |Prairie du Sac—Portage......... oa de 10,000 10,000 10,000 20,000) 66,000 3 ee 
311 |Prairie du Sac—Janesville........ tap 20,000 20,000 10,000 20,000} 66,000 3 Weiscsss- 
Penna,-Ohio Pwr. & Lt. Co..... | 
312 |Lowellville—Ellwood City....... 1916—17 60,000 60,000 8,000 18,000 66,000 3 60 
313 | Lowellville—Ellwood City....... 1922—23 60,000 60,000 10,000 23,000 66,000 3 60 
314 |Lowellville—Masury............ 1916—17 60,000 60,000 9,000 30,000 66,000 3 60 
315 |Lowellville—Brier Hill........... 1917—18 60,000 60,000 9,000 28,000 66,000 3 60 
316 |Lowellville—Brier Hill........... 1917—18 60,000 60,000 10,000 28,000 ‘ 66,000 3 60 
. 31? |Lowellville—Bessemer........... 1920 60,000 60,000 4,500 23,000 66,000 3 60 
318 |Brier Hill—Warren............. 1922—23 ; ee 10,000 62,000 66,000 3 60 
319 |Boardman—Columbiana......... 1920 60,000 60,000 4,000 15,000 66,000 3 eS cab 
Ohio Public Service Co. ° 
320 |Melco—Mansfield............... 1916 20,000 20,000 15,000 20,000 20,000 66,000 3 60} Delta 
321 |Mansfield—Ashland............. 1924 20,000 20,000 20,000 20,000 20,000 66,000) 3 60] Delta 
322 |Asbland—Melco................ 1916 20,000 20,000 5,000 5,000 5,000 44,000 3 60] Delta 
323 |Ashland—Lorain............... 1924 50,000 150,000 50,000 50,000 50,000 132,000 3 60] Star 
324 |Warren—Alliance............... 1923 50,000 50,000 50,000 50,000 50,000 132,000 3 60] Star 
325 |Alliance—Canton............... 1923 50,000 50,000 50,000 50,000 50,000 132,000 3 60} Star 
Detroit Edison Company 
326 |Marysville—Bloomfield.......... 1923 327,000 496,000) Per circuit... . 30,000 120,000 3 60] L. T. Del 
327 |Bloomfield—Superior............ ee: TS Se i PO ee Aes 120,000 3 eee o.<8 
328 |Superior—Brownstown.......... ee PR i Po ee oe 8 ee 120,000 3 OE dacks 
329 |Brownstown—Trenton Channel... es ee a 6 Ee ee Ce hy 120,000) 6 00] L. T. Delt 
330 |Brownstown—Navarre.......... a ee en ceeetns = == ania 120,000 3 ao. 
331 |Navarre—Warren............... ss he eee eee On en a ec 2) “ol Re ee 120,000 3 Ss 
332 |Brownstown—Monroe........... ee, Gh et Soe oe eee 120,000 3 . ae 
} West North Central States—|See end of tabulation] for additional line/s in this sectiojn) 
Ozark Power & Water Co, 
$33 |Forsythe—Joplin............... 1912—13 9,000 9,000 6,000 8,000 8,000 66,000 3 es... 


















,000 ohms..| Generating plant......... OM See WU. eee eee fp et ee ee ee eee 
1,000 ohms..| Generating plant......._. ca373 = oe 
1,000 ohms, .} Generating plant........ Unser verrecccerees] teeeteneenns 
Sia amaenis Two pdints........... ; a ge 
Two points.......... i 1 Cu | 
Two points... 20.0.2... V/0) Al.........--.+....] 120 Hovis. —96 Ve 
(ee 1 ———_ 120 Horiz.—9%6 Ve 
Two eS eee 2 1 Cu BMES es sc ceri 
eniie xkies wo points........... 1 i G Res tesceees 
} anes Two points.......... ; 7 Poe Gem Se cceccces 
uy tad ag Two points.......... , 4 >: veeees 
ce OB. ochre eis Two points........ i ; 1) —" teense 
De indrieate See Ree *--- i ; 1 a eee 
; ; 'wo points........ . Dele es ac ; ’ 
ease Shae {| Dwo pointe....... | |: a ss 120 Horiz.—96 Ve 
OL er Seer ae NE peat ws eld Ka of BOR e csc voc is. ss oe Bile ke. . ; : 5 1/0) Cu.... 
Eas s5:5's 0's «n.0's's dvd SEU ou hce as xo Ce 2 ee STOLE: Core 2 I LY Cu... 
oc. Sk 5 wah woo a irewtnivnn screeds awe Benes None..... Norfolk...... oat Cu... 
Os ik cba wns sepcsecwesd Gavel wamaminn ee dpiepibingtde esas Yes. None Terminals... .. ” ae ; a Cc. 8. R. 
BUEN: kisloth k's ales. &pk Coie ei a garand Maegan aart None None ; bs GaEMee e's l 24.5 1 ACS RR. 
RS aie ara ows: 6 x & silly. ME 6 al dace eneeania ane ane None.... MNS lat. Ka wee 1 14. 5 i A. Cc. S R : 
TS Ee % i Gc lv inky AOS chp Sod hci a a ar is a's: act Ms « cc serait’: belbadaes's 1 ‘9 i AC s. R. 
aed ala nod dike tak ca rece Vie a atone aren ti scnlo an Ns .0a/te es <n «nde Wee ua nes 1 43 i Ai ye caatedeaeel 
ES, ad Sia ed Wa cia dake Ganeew wena <6 cone. : — epee ly: ae 1 25 1 Al. 
BS Sle veld 6 aie A he a AAD bs eh oes Oe 04 OS Seti s SS Toes) d : S49 
60] Delta Delta............ Delta Delta... Sad ioe ene otsale DUES vin alae bs naa Cp RES 6s 0s ' BI 2/0), Cu.—Al.. 
60} Delta Star and Star Delta] Delta Delta and Delta 
Otten ack one. WAR ee Star and Star Delta.. Wiis as POR goss. . os cece seeeees s ox 7 at) : 0 eS —Al. 
Delta Star Star Delta.. , ee Gen. stat........ ° * 
60] Delta Star...... Star Delta........ ek din cE e en baw « Cee ea ee te Vand ; 7 : Seals. deine tacks > S > : : 
60] Delta Star........ Star Delta......... Co eR ee | re eR. i ae 1 ae oe ae PIAS SR | 
60] Delta Star........ Star Delta........... Dec i les 2 abe a dan ea cant pts 4a I 371 No. 2. AC. s R | 
Gee Te, BEAR. go. oo ons'n oc ce 1 a ROR Bes ccc cee’ ES HO RS ory UE cats x os da eT cael ose eect mete hbo a a 
3 ! 86 2/0} A. &. 8. R 
60] Delta Star........ Sob « oh IEMs 3 6 ss 0005 Wy 4: KOCN En acta ee ues OE 6s oe as CER coe ea eioawn 1 1 No. 2D A GS R-D 
68 Delta Mar..... 0065s} Star Delta........ OS ig DOME Se ee hos 050d sh cbuncen pases ikbatsaSin sce ll we ee ee eee ee ee a 
. 75 ‘ 
i nia ¢ + sw he ee eke be newt a Yes. sna eM oe sak ox ook ’ = ; ; _ 
ME ei bidln board he © & DORUMISTELE Bg RON © ies Oe BO We eS 0 a 6b ke SPEDE CORE COs CCRT Be k's oC ORE CR KE 2 4 CEES l 42.3 2 Cu. 
ES TS’ 2 es reer ee ee a ere Ce ee) Cees ee | 10.4 4 Ca 
FEST eT a or ETL T eT ee T CT Ee eae Te eee. Ok EP Tee! OUP PEt Oe eee eo: 2 48.6 4 Ca. 
Se te re et ee re Leer UU” ees: Lee rrerre ge Ce ey oe I 46.2 4 Ca. 
WE io. Wace ko cave oc POSS s Ce abl 6 a Fe Uwe EROS Case ae ea Neer Es 6 690s ROME CSS eds se cc eeassweeeeheus 1 59.8 4 Cu. 
S “TRETETEREREETE Lr LE) MERU TCT LICL CRE GL a: Ue ee CBee CTR eee > ; : Al cS 
SR Cro... nal cubeieoe tds tedeokes icc ana: side kee aiid = 
60 2 Se ON 5 5-4 Oe nd aie NS Be eRe clhiannsd dene deea des oe ‘ rte Ne. | Cop. Eq. F.... Al. P.. 
: 2 68.41 1/0Cop.Eq............. Al... 
60 2 De nck oO ote esas asb cctosncsnhesetes es 2 78.8} No. 2 Cop. Eq....... Al. 
a ‘ 2 errr Paha ve Se awib win eee ea Gk Bk Gi4.6 No. 2 Cop. Eq. @... ALG 
POBe eee eed cece cece he coerce ceescerccccepers No, ee Al 
6 2 Me. Enis. fsss.ss.cclct eG 0, 2 Cop. Eq ’ 
ts Rhian ernie 60,000—2,300]  Isolated| Delta == |... eee eee cee. 24] No. 2 1A a 
a5 6 Nadie aiden SEE OLTEERE, 6 d.0dacs «beeen : DE cdccadde bewdvecaies 1 Ceneernen ee sana. 
Se Me. s vecestnecatens A.C.S.R 
ME ea Sn an «cae eR Eo hax ne eee 3 ER? =.) Reece. occebavaxe ote 381 N 
1 No. 4... H. D. Cu 
MEAL Riiae Gao hee dee ace kak wad women ae CB vdeccewdvdesths 1 10| No, 4 H. D. Cu 
Di ca & au oc SISA ot bt Mika eeleas waa e oo Isolated] Delta §§$/|....... — ae ee s7 
60) Delta Star... . cc...) Star Star....... Wes co esos Pipe line 7 * te £. CS. R = : — 
60 tea a hone CIS oon a 5.0 wx cc ah 3nd lc ca cene Say 1 23| No Str. Cu 120 Horis 
3 ee os ae Se afssts ward sae So RAM calls ck arr a ae Se 1 24—24 : 250 000—3/0 Str. es z " 
TERT TEETeT ae ho. ee One een ¢: 0.05 were e On eG aes © 6:0 y ? 
60] Delta Deita.......... RM oy oc <a onc albvaaaens sun nc so. : 3} No. -+++asa] Str. Cu....... 120 Horia 
60 Delta Delta a ; : Str. Al. 4 Horiz 
Pe eecrertinover eee M a Des Sesooeccsel ceoseves weber secerns / Str. Cu Res = H. 
60 Eps Kaas POEM asic Sau seem anwee ster eseege Megs: j 121 No. 4.. ax... 60 Cas 
et. ee ee re Le Seneenernes oo) Str, Al. 60 Veri 
eits >. POC RK PoS EH esE CER. DLC eee CN 8 SOS & 4 j r 
60 IR sc Wins dan to we KD 6 Owe Td ork va | 13 _ = LL. ¥ a 
] ee ee 1 as 34) Be Va 
. . ° B eita, , 
60] Delta Delta. Delta Delta. mot i eee re Med 
oo}... Delta Delta... 1 CM ido «sv eanea oat Str. Cu. 72 Vert.—84 He 
6a Delta Delta, | I) No. 2 Str. Cu 72 Vert.—84 H 
64 relia Delta, 1 25] No. 2. -j-ctis | ee. 72 Vert —84 Hi 
‘ Dea Delis 1 ee tec ects cess...) tae edn: 
elta ita. 2 Str. Cu ; : 
6 Delta Delta. j 18| No. 1 aa. 108 V 
Its i S Dewecvstccevntesevuns A eee J ert 
oe Delta Star. oie Delt | Yes : "15 No. 1 1/0 Str. Cu..... 108 Ve rt.. 
Se towekccee Delta Delta...... ed tinnedneshs dai Ulaaa Oe oes ee eras sae ae ee Str. Cu... eee ees 108 Vert.. 
60 EE ess cade eeer eee eahe | : 4 5 Kw.... Se ee | 3” ee A. ©. 8. R... 72 Vert.—144H 
60 2,300 wah ‘ > Kw.......| Pine BRivery....; 2 15} No. 3... Cu... 72 Vert.-144 H 
60 2,300] ..... : a 5 Kw.......| Twin Falls... 2 20| No. 0.. A.C.8.R | 72 Vert. —144 i 
60 2;300 2,300) ... | RE BOMB So a 2 6.5| No. 0... A.C.S.R.. 72 Vert —144H 
60 2'300 2,300 to 11,400 EMM, cack ca Ne ae 2 I so vo ss cnnaesl, na SOR Cu... cece eee] 22 Vert. — 1448 
Be PN ss ios 0t tedeeks Star Delta.. aide Yes........] At transformers., 2 42 1/0} Cu... ; “a 72 
60} Delta Star.. Star Delta.. Yes.. }. At transformers., 1 67 3/0} A.C.S.R 144 
60] Deita Star... . Star Delta.. Yes.. At transformers. 1 51 3/0} A.C. 8. R. 144 
60} Delta Star........ Star Delta. Yes.. At transformers, | 22 4/0} Cu..... 14 
Cea... osc Petia sc. Ed? cuca aks an eG eatin 0 a coc Re 1 75.5 2/0} Cu 
60 Delta danas ats Delta... : POG POE is ee ee Se. l ie BN ee ee eee eee Cu.—Al 
ES. see's wee o> Delta Star........ Yes.. Cochrane... 1 I Mic a's cn seve ankaweneas u | 
OS See Delta... l 55.44 No. 0 Al 
Sr, Delta... 3 hak. * ail . ! 37.4, No. 0 Al 
EE Star.... Yes Cochrane... 1 15.6} No. 2 Cu. 
60] Delta Delta... a 3’ ag erate 0 de 1 24.2 No. 4... Cu. | 
60] Delta Delta Star.. Yes.. Lake City... . . 1 73.0) No. 2—No. 4 Cu. 
60] Delta Delta... fond eae ws 1 22.7) No. 4 Cu. 
60} Delta Delta Star. . Yes. La Crosse... ! 72.8) No. 0 Al. 
60} Delta Delta... ah awn 1 34.8) No. 0 ; er 
60] Delta Delta... 1 2.7| No, 2 d ae 
60} Delta Delta... ih 1 13.4 2/0—4/0} Cu. 
60] Delta Delta... ents — 1 77.3 4/0) Al. 
60] Star BOs ince wtews Yes... Twin Falls.. 2 19.8 2/0) Cu. 
60 2,200 to 66,000 66,000 to 33,000) None... None... Te 4 1 43 66,370) Cu.. 
60 2,300 to 88,000 88,000 to 33,000) Yes.. ‘ Big Falls.. l 88) 133,220) Al....... 
a eee Delta Delta... None... ER Ge re oe l ee Ore 
Gar arene TGR. 5 ices odecn Delta Delta. None... ako 0 ak oe ean’ 1 3.5) No. 2... Mi dcawe ds 
Ne sk aon a acee Delta... 3,300) High Falls.. 2 60.8) No. 90... H. D. Cu... 
60} Delta... po ee ha ome dl l 20.4) No. 0... M. D. 8. Cu 
60} Delta..... on. oso va hak aCe a bo By ee on 4c Cee 1 59.6] No. 2.. A. C.8. R.. 
Caer ets w6.y kee He eaces 500 1—800/| Prairie du Sac 1 84.5) 83,694 and 133,079... A.C. & Bu... 
ed dition os ce M9 WES Ces OI RS cv icoras ces Raa ee Oe Phas ce eee wee 2 67 105,500) Str. Cu........... 
fant Ne Ce. nh 24 5,000 Kva None.. i oss eden sah 1 44 66,370) Cu.. 
Ml org va ein eee : 1,900] Prairie du Sac. 2 23.7 105,500) Str. Cu. 
Weer sepa SR OUD i inf dcicenk ecen cee 1,800] Prairie du Sac... 2 69.3 133,079, A.C.S.R } 
60 2,200 to 66,000 66,000 to 2,200] None.......| None.......] ...........-. 2 ee ee A Cu.. 
60 2,200 to 66,000 66,000 to 2,200} None... BG oc’, «oh a es eae« 2 20. 1/0) Cu. 
60 2,200 to 66,000 66,000 to 2,200) None.......| None.......} ........... | NGL Rin. ds c'vecaweanen en Cu.. 
60 2,200 to 66,000 66,000 to 2,200} None.......| None.......] .....5..... 2 17 1/0} Cu. 
60 2,200 to 66,000 66,000 to 2,200} None.......| None.......] ........... 2) 17 1/0} Cu. 
60 2,200 to 66,000 66,000 to 2,200] None.......| None.......] ........... 1 8 OS er ee: 5d Cu.. 
60 13,200 to 66,000] Tied to 66,000 buss.,.....| None..... TN. os. seas Cheeks 1 10 G40 Al.......6... 
Md ese as see PONS ED Gs we eg Fe ere Se eee ee 1 SEO Giese acs vedioketenans Ot... «0 ddalaws 
Ns ccs Wie SER Ee Oe PN as ons «PCTs as 6% None.......| None None... 1 1 
Os once cael ese ds a <M s:0 0 o 08 None.......| None None... 1 14 
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Eau Claire—Neillsville.......... 
Cotton School—Blair............ 
Cochrane—Bluff Siding.......... 
Eau Claire—Cedar Falls......... 
Cedar Falls—Wabasha.......... 
Herbert Switch—Hastings....... 
Alma Center—La Crosse......... 
Sparta—Viroqua................ 

elson—Wabasha.............. 
Wissota—Eau Claire............ 
Wissota—So. St. Paul........... 
Wissota—Jim Falls............. 


Lake Superior District Pwr. Co. 
Ashland—Ironwood 
Ironwood—Big Falls............ 


Consol. Wir. Pwr. & Paper Co. 
Wisconsin Rapids—Stevens Pt... . 
Wisconsin Rapids—Bison........ 


Wisconsin Aaah ate ne 
Green Bay—High aiateke 
ee eee Se eee ek Big ae 
Green Bay—Sturgeon Bay....... 


Wisc. River Pwr. Lt. & Ht. Co. 
Dane—Fond du Lac............ 


Southern Wisc. Power Co. 
Kilbourn—Watertown........... 


Wisconsin Power & Light Co. 
Fond du Lac—Sheboygan........ 


Wisconsin River Power Co. 
Prairie du Sac—Portage......... 
Prairie du Sac—Janesville........ 


Penna.-Ohio Pwr. & Lt. Co..... 
Lowellville—Ellwood City....... 
Lowellville—Ellwood City....... 
Lowellville—Masur 
Lowellville—Brier Hill........... 
Lowellville—Brier Hill........... 
Lowellville—Bessemer........... 
Brier Hill—Warren............. 
Boardman—Columbiana......... 


Ohio Public Service Co. 
Melco—Mansfield 
Mansfield—Ashland............. 
Asbland—Melco................ 
Ashland—Lorain............... 
Warren—Alliance............... 
Alliance—Canton,.............. 


Detroit Edison Company 
Marysville—Bloomfield.......... 
Bloomfield—Superior............ 
Superior—Brownstown.......... 
Brownstown—Trenton Channel... 
Brownstown—Navarre.......... 
Navarre—Warren............... 
Brownstown—Monroe........... 


Ozark Power & Water Co. 
Forsythe—Joplin............... 


Kansas City Pwr. & Lt. Co. 
Kansas City—Carrollton......... 


Des Moines Eleetric Co. 
Des Moines—Prairie City........ 
Prairie City—Newton........... 
Prairie City—Oskaloosa......... 
Otley—Knoxville............... 
Des Moines—Valley Junction... . 


speteotent ) River rm Co. 
Keokuk—St. Louis.. sak eeaee 
Meppen—Alton................ 


Minnesota Power and Lt. Co. 
Winton Sta. a 
Winton—Virginia............... 
Fond du Lac—Thomson......... 
Thomson—Nashwauk........... 
Blanchard—Nashwauk.......... 
Thomson—Hibbing 
Thomson Sta. —624 Ave, W, Sub... 







Carolina Pwr. & Lt. Co. and Yad\kin River F Pwr. Co. 
1922 
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25,000 
25,000 


3338 


40,000 
40,000 
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000 40,000 
000 30, 000 
,000 18s, 000 8,000 
£21,000 ee” ,.”)—lCU kta eee ope teae 
£21,000 ES: (¢>.\,  d @eth Oia a Venemee 
£21,000 eee, OT eee eee 
E21,000 ee: | | (!  Oetgtes See lemeaeenane 
£21,000 Soe t:ti‘(it‘“‘(|* CQ eg 
5,000 5,500 
inet an eee 3,000 3,000 
(act une aad 2,500 2,500 
spam 5:s0N ee enn! 2,200 2,200 
css 2,000 2,000 
ee Mg ee ee i Se oe 
er eo) ee ees seteee. seocdaol alpiabietrs 
ee ee any gee Oe ee 
ae 5 he ate eh <at> Sea 
Fs oil 4700 eateweie 
me, ee ee 
eee ee eects Te 
EE eM a ee Sn Re, OME ho ae a 
a he i R eee, Camm ea OE EY a 
Mek ce ee ee |e 
i, Me en ce teomeetiee,  : OL ee 
1912 1,200 
1924 a o> aes pARc acy ee 
1911 
1912 
1914 
1922 
1918 14,006 - 
1912 ; 
1911 67,509 
1912 | | 
1912 6,000 25,000 
1921 2, 000 6,000 
1912 3,000 9,000 
1914 1,000 2: 000) 
1921 1/000 2, my 
1909—14 
1923 
1924 
1924 
191 
1921—23 
1917 
19!5 and prior 
1920—21 
1917 
P-P 1915 
Prior to 1912 : 
1914 : 
1921—22 
1922 ’ 
1917 hy 
1919 and 1924 
1924 | 
1923 
| 
10,000 10,00); 
10,000 1-08 
1920—21 MES dl gixss. 5.0 
1912 ae 
1910 12,000 20,000 
1922 3,500 10,000 
1920 1,200 5,000 
8,000 8,000 
1909 10,000 20,000 
1921 6,000 10,006 
10,000 20,000 
10,000 20,000 
1916—17 8,000 18,000 
1922—23 10,000 23,000 
1916—17 9,000 30,000 
1917—18 9,000 28,000 
1917—18 10,000 28,000 
1920 4,500 23,000 
1922—23 10,000 62,000 
192 4,000 15,000 
1916 15,000 20,000 
1924 20,000 20,000 
1916 5,000 5,000 
1924 50,000 50,000 
1923 50,000 50,000 
1923 50,000 50,000 
1923 496,000} Per circuit 30,000 
ee TS Pe hee eee 2. Gale eo ee oe 
1924 
1924 
ee. levees  issegeee seeiaee 0UCCC(“‘(té*«*™ a er 
ee” we ere no) Ree le ace Ci‘ SO re 
1924 


1912—13 6,000 8,000 
1922 5,600 10,000 
3,000 
3,000 
4,000 
2,000 
6,000 
1912—13 Se = wie wae 
1912—13 13,000 
I ee :l le...  e 
oe > it, 2 ~ ie -- sea Caen iuarnga 
TZ aa hdl. re ar ee 
moe: RR ee Saco 
ae tt.) ee ~ “see CL 
oe UL et Sr NIN A Wiggers 
ae DL ES ase, eee - > Cll: ate lee 





a—60,000 kva. hydro plant at Turners 
Falls ; 36, 000 kva, steam plant at Chicopee; 
60,000 kva. steam plent at Springfield; 73,- 
000 kva. steam plant at Hartford. 

b—70,000 kva. hydro plant at Turners 
Falls; 100, 000 kva. at Chicopee; ultimate 
at Fe. points unknown (steam). 

m as operated today is all 66,000 





40,005} Yes...... 
0 Yes.... 

Yes 
40,000) Yes...... 





12,000 
3/000 
4,500 
4,000 
4,000 


10,000 
10,000 


20,000 
10,000 
5,000 


20,000 
20,000 

5,000 
50,000 
50,000 
50,000 


8,000 


10,000 























110,000 3 Yes 
110,000 7, AR bie al ba 
110,000 a. TESS. 
110,000 ao. ME oy wee, os 
110,000 a. MGR Bsa, 
1}0,000 3 ae 
1}0,000 3 a 
110,000 3 OP oickee as 
66,000 3 Ee 
66.000 3 60 
66,000 3 60 
66,000 3 60 
66,000 3 60 
66,000 3 60 
60,000 } BR cut daiee 
re 
OU o-ies oss 
WE 8066s. 
60, 000 Get esaias 
100,000 3 60} Delta St 
100,000 3 raw. 
60,000 3 60] Delta St 
100,000—60,000 3 | BOP 
60,000 3 60] Delta D 
60,000 3 OOF is ndii 
60,000 3 OE ee cens 
60,000 3 ese es os 
60,000 3 a ae 
60,000 3 Oeics: 
60,000 3 60 
60,000 3 coe 
60,000 3 60] Delta D: 
60,000 3 eS 
60,000 3 60 
60,000 3 60 
60,000 3 60 
100,000 3 60 
100,000 3 60 
100,000 3 6 sts 
100,000 3 60] Delta St 
100,000 3 weet... 
66,000 3 60 
66,000 3 60 
66,000 3 60 
66,000 3 60 
66,000 3 60 
66,000 3 25] None.... 
132,000 3 60] Delta St 
132,000 3 60] Deita St: 
132,000 3 60! Delta St: 
120,000 3 60] Delta.... 
66,000 3 60] Delta... 
66,000 3 60} Delta.... 
66,000 3 60] Delta.... 
66,000 3 60] Delta.... 
44,000 3 60] Star... . 
66,000 3 60] Delta... 
66,000 3 60] Delta... 
66,000 3 60] Delta... 
66,000 3 60] Delta... . 
66,000 3 60] Delta... 
66,000 3 60] Delta... 
66,000 3 60} Delta... 
120,000 3 60] Delta... 
120,000 3 60] Star..... 
66,000 3 60 
88,000 3 60 
44,000 3 60} Delta De 
44,000 3 60] Delta De 
66,000 3 60] Star..... 
66,000 3 60} Delta.... 
66,000) 3 60} Delta... . 
66,000) 3 Retin sce 
66,000 3 Mt Vaaieess. 
66,000 3 eee 
66,000 3 7. ee 
66,000 3 ae 
66,000 3 60 
66,000 3 60 
66,000 3 60 
66,000 3 60 
66,000 3 60 
66,000 3 60 
66,000 3 60 
66,000 3 eee 
66,000 3 60} Delta 
66,000 3 60] Delta 
44,000 3 60] Delta 
132,000 3 60] Star 
132,000 3 60] Star 
132,000 3 60] Star 
120,000 3 60} L. T. De! 
120,000 3 ig Gio. 
120,000 3 
120,000 6 00} L. T. Del 
120,000 3 a 
120,000 3 eae 
120,000 3 eee 
66,000 3 a eee 
66,000 3 60 
44,000 3 60] Star Delt 
44,000 3 60]... 
44,000 3 60 
44,000 3 ae 
44,000 3 ies sss 
110,000 3 25] Delta Sts 
66,000 3 251 Delta De 
44,000 3 60] Delta St: 
110,000 3 60] Delta Sts 
110,000 3 60] Delta Sts 
110,000 3 60] Delta Sts 
110,000 3 60] Delta St: 
66,000 3 66] Delta De 
66,000 3 60] Delta De 


volt. Lines designed for 110,000 
Therefore transformers at every gener 
plant and substation. 

d—Neutral grounded solidly at Y 
of high tension transformer connectic 
Hampton station. 

e—Special wire. 

f—Separate pole lines. 
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2 F10} No. bon. Ea. F.. ; Al. F... 
“ SY ears nes eviia ten saes 2 68.4 1/0 Cop. Eq... Al... 
60 FOG ewe eB eee eee ete 2 78.8 No. 2 Cop. Ba... 7722.2 227] AL - 
60 me By IRR i a 1 G14.6 No 2G0p Eq. G. AL. @ 
60 BH Yee eee Peewee eee 1 9] No, 2 Cop. Eq... MEecns snckwes 
6 Mn an So RI ceca ca 
ahi Sica san vanes 60,000—2,300| Isolated] Delta «|... eee ecte ees oF te. 2 1/@ B.D. Ce 
re Ain x 6 5.5 46 ce ad «Oa Kiran 6 WERT alae EI Bra odd evs be ukc cubes’ 1 ie Mewes ae eee ACS RR. 
Ee aba c'c. awh ccsedboa: «varaemi oe eee Ps Be olde cd vc ba coe ss | May a Ree ee. 
Sea sh ixk os cab b allees cUs genta c cree ekeee I Pe cc i ceccd. cscs ! aa: H. D. Cu. 
aka ees 6s PRO ecb nadine hen sibs DI Bei ccidedecccs Pea os ie ee Le me ee 
7 . 2 124 397,500} A.C.S.R 125 Vert.. 
60) Delta Star... ...0602... Star Gter:........ Webi s < ORR deca a Pipe line 1 63 3/0] Str. Cu... 126 Vert, 
aca aie a 3 xo acne ot ...] Delta Delta....... ons Mies nan co Een Aap As ernodeeas é<L. sabe 1 a ee ....} Str. Cu. 120 Horis 
60) Delta Star...2.. 02... Delta Delta... -- ie iT on 1s cAecdted tad «.. 1 24—24 250,000—3/0| Str. Cu 
«Sa re 8 Se se eee eee ee 7 . a ae ee" : 
60] Delta Delta........... OS IES Seeinet: "2 ee Scones i BNI sans one fues ‘3/0 ~. Se is ry Hi — 
Gadi gies. 5 5 x agktin MUNG: 206 oc p nen cehh- ve cen ser OOMdeus vas 1 1 1/01 Str. Cw 84 Hori 
Oil des shins sv geand NLL sy G60 tis. 42's o cea Tas vase cma 7 de 013 fabs 1 Se Mie. sited g..cds ck 60 Vert... 
Ney ats ek care esas RIS so 6 cb vn vO woig wade aEe bite Gis mis deen xe cve I 351 No. 2 Str. Al 60 Ver 
SG Stans. spades b , SE cs ais sua d A cade OMG oes abet Chey sscancad ten 1 eee ae Ane... 72 Vert 
Be, cael ..... cud et cceuthautinadecs: «ero eec., i 13 1/0] Str. Cu. 72 Ver 
SI ned FG ow ca bo catalan RR 5.5. ss cols 02g all's a ate 055 Vas 4 6a aE widen hel. 1 53 3/0 Str Cu. 72 oe 
st va. ota BES ira cng 5 SueEPRRL Se HUMIRA El bck weiews «ona i 48] No. 1 Str Cw 72V —_ as 
60) Delta Delta.. RSs 5s ¥ ic ov shiek va kn eRe ewan ksaa CBee eee des i ees ig Sol Cu. 72V. 3 Hi 
60 Delta Delta..... 16) No.l... = a... ert 4H 
1 6} No.1... Str. Cu. 72 Vert.—84 H 
60 Delta Delta... I It} No. 2 Str. Cu 72V a 
60 Delta Delta... 1 5} No. 2. ee?" aa. oa 
60 Delta Delta. i 5) No. 1 Ste Cw aa. 
60 Delta Delta. 2 120 a oe 1/0 Str Cu Sear aee Orig... 
6 Delta Delta. , 1 18| No. 1... ) — ~—_hal 08 V ae 
$a Delta Star D om Dy o | Y 2) at 1/0) Str. Cu..... 108 Vert 
eta otar.. e ita. ‘ cs ' c . . 
asses. Delta Delta... |. rissa Eeeeearicaas u SY Me Man... eee eesenesens Str, CW. eee 108 Vert. 
60 SEE Solauias 00.8 Cee Meee | 5 Kw. DUNE 6a c4'ss. 4. | Be haa 6 5s vine A. ©. 8. R.. | 72 Vert.—144F 
60 | I Se eee oete 5 Kw. Pine River.... 2 15) No. 3... Cu... | 72 Vert.--144H 
60 2'300| |... 5 Kw. Twin Falls... 2 20) No. 0... A. C.8. R. | 72Vert.—144H4 
60 2:300 2,300) Si oss ck pak Ca TES 2 6.5| No. 0... A.C.8.R.. 72 Vert.—i44} 
60 2;300 2,300 to 11,400| ..... SMa st fate eee as Bes 2 SNE Med coed cuseas) «odet Decides: | 72 Vert.—144} 
Be iss cea cen Peeks Star Delta. . ediae Yes. At transformers., 2 42 1/0} Cu..... : | 72 
60] Delta Star.. Star Delta.. Yes.. ? At transformers., 1 67 3/0} A.C. S. R.. 14 
60] Deita Star.. Star Delta.. Yes.. At transformers. I 51 3/0} A.C. 8. R.. 144 
60} Delta Star........ Star Delta. Yes.. At transformers, 1 22 4/0} Cu..... 14 
Bee aan ls oi Kos ae bt so Sao ee wae OD a beaks sob Eee eer ee 1 75.5 2/0} Cu... | 
60 Delta Se Deka. ; ee, Sere. Co eee 1 Peawe ey OMe Coc ics ce dees Cu.—Al. | 
OE BINNNMiss os sce cee Delta Star.. Yes.. Cochrane 1 57.6) No. 2.. Cu. 
60] Delta... Delta... wicle stn UWE § ve 0a se eee ee ee I 55.4 No. 0... Al 
60} Delta... Delta... ais W's WS eS Mh ios @ 8 s10na ee amma I 37.4) No. 0... Al 
a 50.5 5060 Star.... Yes Cochrane. . 1 15.6} No. 2... Cu. 
60] Delta... Delta... a's : i 1 24.2 No. 4... Cu. 
60] Delta... Delta Star.. Yes Lake City... ./. 1 73.0) No: 2—No. 4 Cu. 
60] Delta... Delta... ee ; é ; | 22.7} No. 4... hi Cu. 
60] Delta... Delta Star. . Yes. La Crosse.. . 1 72.8) No. 0... ;...) Al 
60} Delta... Delta... rae aig Neti HRN IR oe ann COSC 8 ; 1 34.8] No.0. bosch AL 
60] Delta... Delta... j 1 2.7) No, 2... = Cu. 
60] Delta... Delta... . ; ! 13.4 2/0—4 ‘0 Cu 
60] Delta.. Delta... . hai I 77.3 4/0} Al. 
60] Star...... Delta... Yes.. Twin Falls 2 19.8 2/0} Cu. 
60 2,200 to 66,000 66,000 to 33,000} None... Sree. Ones 1 43 66,370] Cu... 
60 2,300 to 88,000 88,000 to 33,000) Yes.. aes Big Falls.. l 88 133,220) Al. 
60} Delta Delta..... .....| Delta Delta. None. cs. A ce eee l Dsl sees 5 Boe ames Ce, ddnns 
eS Os eee ee Delta Delta. None... i, er ee 1 3.5] No. 2... CMiedutias 
60} Star.... Delta... 3,300} High Falls.. 2 60.8) No. 0... H. D. Cu. 
60] Delta... Ns. «is alas p oot a ee ee een <a ee a aes 1 20.4) No. 0... M. D. Le Cu 
60] Delta... Bas 'siicso ei eae echt vase Cache Eo ox CRE el vas aie SE eed 1 59.6] No. 2.. A. C.&. &.. 
i 
Rae oa occa tors 500 1—800| Prairie du Sac... 1 84.5) 83,694 and 133,079... A. C.8. R.. 
ME adits ds wae heres 600 Kva.. 2 67 105,500) Str. Cu... 
WS aoa st ess 5,000 Kva None... pe Seen. ae 1 44 66,370) Cu... 
. 1,900] Prairie du Sac... 2 23.7 105,500) Str. Cu. 
Oe xa éich os 18,000 Kva. 1,800) Prairie du Sac... 2 69.3 133,079} A.C.S.R.. 
60 2,200 to 66,000 66,000 to 2,200) None.... PR cine «hac HOC e ee woe 2 I, es vc ccccewannte Cu. 
60 2,200 to 66,000 66,000 to 2,200) None... None 2 20.3 1/0} Cu. 
60 2,200 to 66,000 66,000 to 2,200} None... None 1 12} No.2 Cu 
60 2,200 to 66,000 66,000 to 2,200) None... None 2) 17 1/0} Cu. 
60 2,200 to 66,000 66,000 to 2,200} None None 2) 17 1/0} Cu. 
60 2,200 to 66,000 66,000 to 2,200) None. | a 1 MTS Mica s a ccc eds Cu. 
60 13,200 to 66,000] Tied to 66, 000 buss... None..... RS ae 1 10 336,400) Al 
GU hk Sk viva v's oo 0 eee 66,000 to 2,200] None.......| None.......] ........... 1 11} No, 2... f bss cee 
ia es ices cies CE caec DaBiai's is se None None None... 1 1 1/0 1 Cu 
Senn. 6 dccven tees 4 Delta... None None PIGMGiv. shes... 1 14 336,400) A.C.S.R 
GEMM css. 500 e BGs as 0a 3ON Sede None None NOME /........ l NUE Sides a ceenscaeny Cu..... 
ho BOOMs «50's VE Yes. None Lovain Oe is 1 44 336,400) A.C.S. R... 
rer SSS eee 6 OU la-aree ee Terminals....... 1 26 336, 400} A.C.8. R.. 
| Er, Sr oe Bias ve OCR cen Oy id CC UEe Ss borne Alliance........ 1 19 336,400) A.C.S. R.. 
60} L. T. Delta—H. T. Star..| H. z Delta—L. T. Star..| Yes None. Power houses only 2 102.8 3/0} Cu. 
Geog Ua. esas s We ee eee te ee ea PO eee, eee ee , Z fo 3 ~_ 
is die nsx kel bled Oe Le ARE nc Caine Cle SUR ee ce eke eee nates oe eeeeeen : yu 
00 L. T. Delta—H. T. Star H. T. Tele’. Cae... oe ee we ee 2 7.1 250, 060 Cu. 
60 ; H. a RE. RD oh 6's 6s awn cl eenes 2 26.4 3/0) Cu. 
Oe vices is a REG, OE eines ca cap epics + oa abe eae Cede Rano 2 8.7 3/0) Cu.. 
Dik. 3% ox week RU ee oslo eee eV REE KEELE 2 28.0 PP Rickrtesades 
SS eee 33,000—6,600— 2,300,.... 1 040 2/0 and 0/0. ....ncde.cdsc. iicactiee 
60 13,200 to 66,000} 66,000 to 33,000—2,300....| None None... 1 82 2/0} A.C.8.R 
60] Star Delta.... DN Eo. eons wh ews 1 BI, Micis cnn dodaae dade Cu... 60 Vert.—52 Ha 
60 EO EMO, 5 55S nies cece bee's 1 16 1/0} A.C.8. R.. 60 Vert.—52 Ho 
a Delta Delta. | 40 1/0} A. C.8. R.. 117 Vert.—150 HI 
MES Tas che NO ONS Delta Delta. 1 OS ee ee Pee, ee Cu.. ‘ 60 Vert.—59 Ho 
Scie 4s ca wes wee eo EN 55 x Sede hed CMS OS ais ck EE Ok te nish». Ee a 1 MG Uide «ane Ohad kc kde Cu | 54 Vert,—52 Ha 
am Delta Star.......... Delta Delta. Yes Station oe ome.. 2 143.8 300,000 » &. ; 
251 Delta Delta. ar eee No. None.. : 1 I Moi cad saoaddan Cu. | Triangle 84, 156, 
60] Delta Star.......... Delta Star.. Yes. Gen. Sta........... 1 BEE Baciccncsecan. oo. sf Cu .| 60 Tri. 
60} Delta Star.. Delta Star.. Yes. Gen. and Sub....... 1 50.7 4/0| Cu. | 132 Horiz. 
60] Delta Star.......... See Yes. Gen. and Sub..... 1 220 4/0| Cu. 132 Horiz.. . 
60] Delta Star.......... Peete. s,s weds Yes Gen. and Sub.. I 65.1 4/0) Cu. 132 Horiz... 
60] Delta Star...... gt REID ss css aad o's @ Yes Gen. and Sub........... 1 126.0 4/0) Cu.. 132 Horiz.. 
66} Delta Delta... . cof: RE Ec os cea de ba eis erin ae 0 CBRE 4 Oa, iG Sos <M Ss  Rlagahe «5:0 1 RG Riswcxnnndacaek sawke xs Cu. 78 Horiz.—-66 V 
60] Delta Delta,......,.... pe NS OPT ree IS o'r oh c cee oes oe ak lig ae Teer! a: 1 CO Gicc vce avecudbecanteat CU... Rati kes 78 Horiz,—~-66 V 
i 
—_ : 1ti- —45, volt at presen, future 110,000 t—Built for 110,000 volts. feet on steel towe 
le eee mate ieee. ae alge I nl volt. es i. u—Rating of lines based on 10% ‘lt- 2—Constructed 
* h—Per circuit. n—Does not_ include any panes of age drop, 85% P. F. 60 cycles. alted A—Stations at 
olidly at Y point i—Installed transformer capacity. Metropolitan Edison Co, sy H aed a P. & lL. Corp. and 3 UP masntain practic 
ner connection at j—Distances are between stations. p—66 kw. tie with M, iL “Go. system. u _ . Corp. ‘ + —Ground wir 
k—66,000 volt at present, 110,000 pro- q—2_plants. w—l1 now, 1 in future. ower legs consi 





posed. 
1—To company line. 


r—May be raised to 110,000 volts. 


e—Connection to Adirondack L. & P. Co. 


DONO» wor 
—+pSSPSeWNS 
Sesssossess 
° 
= 


~~ 


a—Lines combined. 
y—Does not include river span of 2911 


tower. 
C—Vertical 120 





| 
nie 
Bene 
é =y Fs 
| 


72 Vert.—84 Horiz. 
72 Vert.—84 Horiz.. 
72 Vert.—84 Horiz. 
72 Vert.—84 Horig. 
72 i Sal Horiz. 
126 Horiz.. sa 
108 Vert... 
108 Vert.. co 
ee 






72 Vert.—144 Horiz. 
72 Vert.-—144 Horiz. 
72 Vert.—144 Horiz. 
72 Vert.—144 Horiz 
72 Vert,—144 Horiz. 


72—144 
144—288 


BSSEES8 


60 Vert.—52 Horiz.. 
117 Vert.—150 Horis. 
60 Vert.——59 Hori. . 
54 Vert,—52 Horiz, . 


120 
Triangle 84, 156, 180. 


60 Tri..... 
132 Horiz... 
132 Horiz.. . 
132 Horiz... 
132 Horiz.. 

78 Horiz.—66 Vert... 

78 Horiz,—66 Vert... 


60 Vert.—52 Horiz.. 
| 
i 


feet on steel towers. 


20 

30 min.... 

30 min... 

30 min... 

30 min.... 
min.... 

min... 
min.... 

30 min... 
min,... 
25 25 
25 25 
2 25 
2 25 
25 25 
0 35 
0 35 
p 35 
0 34 
0 35 
25 27 
25 27 
25 25 
25 25 
25 25 
25) 25 
25 25 
25 25 
25 25 
25) 25 
25 25 
25 25 
25 25 
25) 25 
25 25 
25 25 
25 25 
25 27 
25 27 
2 27 
27 27 
27 27 


50 ft. poles... 
50 ft. poles... . 


25 min....... 


ae tein..<..... 


‘ 


24 2 
30 
39. 3 





e—Constructed for 132,000 volts. 


A—Stations at each end and in center 


maintain practically 100% regulation. 


B—Ground wire 


40 min... 


24 min... 


bolted solid to towers. 


oww 





aver legs considered as ground at each 


towe 


C—Vertical 120 inch, horizontal 216 inch 


32 min.... 


32 min.... 
32 min.... 
32 min.... 
32 min.... 
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30 8 525 
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31 min....} 7 min.....] 250—300 
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8 13 
50 800) 
12 300 
3 6 300 
32. 8.5 550 
32. 8.5 550 
32. 8.5 550 
32. 8.5 550 
30. 8 350 
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top and bottom arms, 


arms. 
£—All stations. 
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288 inch middle 


—-Also 39.2 miles, section No. 1, co pper, 


normal span 500 f 


t., normal sag 50 


Also 13 miles, No. 2 copper, 4 


span 150 ft. 


H—Constructed in accord to Nat. Elec. 


1,200—525] Tand2....... 








Safety Code No. 3. 


inch ice, No. 8 


Height of north tower 75 ft., 


south tower 170 ft., 
tower bases 126 ft, 
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pen ag Po 12'552 
Locke, N 1,066. sae 
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RO dies soos as swam 
2) OEE. ee 
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; SS 8 
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CTR iai os odiesee tee 


SON. oss. ss ss 


Ohio Brass........ 


Hewlett, Thomas.......... 
Hewlett, Thomas........ 


leg can se ca 
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Ma ca. Gintce 


Thomas, Westinghouse.... . 


Ohio Brass, Locke, Thomas.. 
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Ohio Brass........ 
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Ohio Brass, No. 
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Ohio Brass, No. 
Ohio Brass, No. 25,620... 

Ohio Brass, ag 25,620.... 
Ohio Brass, No. 0. 25, 620... 

Ohio Brass, No. 25,620..... 


25,620... 
25,620... 
25,620... 
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Ohio Brass, No. 12,552... 


Ohio Brass, 12,855......... 
Ohio Brass, 25,622...... 


Ohio Brass, 12,464......... 
Ohio Brass, 25,620. ,, 


issouri River crossing; span 3,400 ft. 
conductor § extra high strength, 
max. tension per conductor 17,000 Ib. 


lv. steel 


«3 
wind, and zero deg. F. ). 
heie ht of 


difference in eley. of 
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Ohio — rea ax esas 
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SRE re 
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RN scl ale ag greene 


C6 a ae h 8d oo 9.0 
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10sus..........] Ohio Brass. No. 25,620... 
10sus,.... .| Ohio Brass, No. 25,620... 
10 suse. Ohio Brass, No. 25,620. . 
Osu. . . | Ohio Brass. No. 25,620. . 
10 su ..| Ohio Brass, No. 25,620... 
10 sus... . ..]| Onio Brass. No. 25,620. a 
1Osus .. .| Ohio Brass, No. 25,620... 
Oe eee 
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9 sus .| Locke, §,400............ 
Seus....... .| Loeke, 0400............ 
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+—j-inch cu. clad steel. a” 
ao ransformer capacity ‘at 
1,400 kva. 
L—Now carrying 40,000 volts, 
for 44,000 volts 


ae 


—Connected and available 


tronsformer capacity. 
—N.E.L.A. standard. 
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steel. a : 
apacity at Missoula 


10,000 volts, designed 
| available step up 
rd, 


volts. 

R—Inter-connected system grounded 
center and two ends. 

S—Choke coils and horn-gaps, 
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DD—Included in distance of 38.38 miles 
given above. 

EE—No, 6 gal. iron wire on every pole. 


Tia Mihicdhe aeek ie aha ts None... 


None. 
None. } 
None 
None 
None. 


None 
None. 
None. 
None. 
None... 


None. 
None. 


None. 
None. . 
None. 


750 


ss 


3,000} At 34 
Kva. 


None... .. 


FF—Origi 
volts, revamp 
for 66,000 volt 
: GG—Hallwa 
1908, other ha 

H-——Built g 
built on steel 

LL—Rebuilt 








on 


it 





2 EE 


45 10 None..... Westinghouse and G. E. 
50 10 + ela eGer nbs Westinghouse and G. E. 
50 ee Ee cu clock keoctnpaews > Dl sae uegi eee sac... 70 eee Westinghouse and G. E. 
25 en SS ee Tr ene ca ae en Renae a ECGS > «74k 2 One Westinghouse and G. E. 
50 10 R . doase cab aneeneee Westinghouse and G. E. 
25 ne nnn cae ce sac un s PRIS dee ce a oc o> + 0 ey eae Westinghouse and G. E. 
25 10 dues webs se tee Westinghouse and G. E. 
25 10 Westinghouse and G. E. 
25 10 RS Westinghouse and G, E. 
5| None... None... BO | ss oe 2 oo ak aaa res ak eae 
5| None... None... 80 Electro 
5} None... None... BU es an > hire cass cage oe slo k ea tele Fee 
5| None... None.. 80 Electro 
5. None... None.. inti ons 5 Electro 
re eee None... None... 97—98| Electro..... Electro Closed delta... 
40 None.....| None... 97—98] Electro... Electro ‘ : 
30 ht .| None... None... rere None ey 
30 ; None.....] None... 97—98 None REN hy Se Eee eee 
30 a : None.....| None... 97—98] None.. None, 
45 nee eh ne SEMI ida hp eka eae, SRS. 4:0» 816 88 otnln RR 
einai g au es 4. ee ES. atic gel Sipseem es Se ee 
40 ; Rate A EOE. TRG A» AE 5 ere 
Ae ar ES rae a arta eMC ae eawk ad sles 
55-40 Ss aes cab SEE op eh tries Pbe Pee LX 
eo ke ns ee py he a ee cigs eA sbi wc 
Be  5- ch eae eae ee Pe 
45 Sr get se Sete da oe PAR RET rere sree 
on ed ie hes vee ee ehare skis ce bow os eR eMEe Me hitlaln > cee Oy a eRe aoe eee eee Me oat css et 
SME OG sui ott BS iar: ees: 
40 2 AU eae ee ee. ae ore Sta Ra ihe eee a Ree ie evans 5 tke PARAS oC Ee Sede Oc 
Oe REG choice MRS cdbe os cdl 2s oso SARE RRR Oko Mex S RM REED Etn & 0.0 sehr oD 0 aL ER DAS Noe ae Ce Ries Gedy Sees 
Be ENG cn oi, cM sy wis 8 oy RN gERIC ENTE Sle ky © veg eagle Bhs eee eo Oh uk SOS wee Mae ts 
30 uM Eat ckenied bits os hheey aan ey od css CREE Re Ka ewe e Ge ee 
30 Ee ete ce uuie bislnmnais gilkiw sn oss 0 CRM ke al citees 6 Sipe ROO ORM ik COR ee ORE Pe Vea kt anes 
i ee eee ee a Perea ree trree oT eee eee. Oe eres ete Be rey. 
Pee Al. hier cad 
45 iB MM. 2 MW a eM ars 5 eae Ste Nase WN. de | RI See Be eee 
45 Ne Seca orc AIR silt na: aE Oia DORE SNA Tek eS a 88 Oe ‘ Sh Gechan ic bc 5 i's ee oe ME eee 
OD. Biss cs cw Geis caate Sop beck Roa bas pp cnet eels eek ee ROTOR END FAP Oho uo coke heey eels ‘EL Gee ae ere 
S238 ,...sedsdrceSedaneean Picks Mi isictlcosael OE i ccan tees eeen tee ed Electro Westinghouse| Westinghouse........ 
ERD oy nen cence ss anaeee ND ie. 5 SUE Big oss 4 els Wa os 5 ERAS Electro Westinghouse} Westinghouse......... 
Ga OE na cass doko san GQaae | SER AR RE RMS Se Electro Westinghouse] Westinghouse......... 
GE. 4 1v ue SeamEb ee asm i oin:6 A ek os ae Sk ce Pate wk ck es Electro Westinghouse| Westinghouse....... ° 
BRAIN 5 sca cs eee bacdeeee SN. 5c hs spa Raat vice ECE Ss 08 Electro Westinghouse] Westinghouse......... 
OO 8... .. Suu desc ou ens waeildec c's wcy sick be bulen ol covuaseeeheseveksnsead Eck sae vane eheKn sob eus ++ +B eit teeen ete eee ees PRM acts og oa eG ns 
Ne Le a a puted bE NEEDS SD 6 CRDDACD Eten WOES Sees’ 6+ (RESPEC Se een ae an SE. sos cad <2 
CRE... dis comes eea cea wick awl bas dwcb Call 0 saesecae$e500 50090140 cL ERO RYT CONE asak sie s «+2 eee ne eeenenee anes CRIN os cece cuts 
Oe ee ne AE ns Se ta an own oP ROR RES 4545530 e EWN ON See MERE ke o's os RG Bae eae eee OS See 
Be eR, cence atc RUE Od 2 oh ap edav.c oo kdl dina «is Sho PS eo hee EEA Shape a 4 6 CRO eke ee eee ee Bea ic cecbes ee ee 
Te Ne ee Ee ne AM NE ga a eat on CER SCO WERE BREE * oC ONERE DSSS C88 os be ONG lp ae eRe ae Mas s-s dae ah 4'o Cae 
en ok EE cee koa oer Swe aA Awe adver Este k EEE CREE RL. > Se Ske RASRAT SACs CRN AN OS CRORES Cee Wes. > coos ae ees 
Nr a a. Soll ary Via swigse'mialhs nc iete bs 6 Ap eee EM Th WG aca OSES Dw a.0 fl SER CUNO Sk me ae 
| i RERRSRe BOR coat. ee SR errr) eee re ere errr nee ei mes yi ee VPI SR Ae ee 
Ee ERM oe xia OH bole 'ore-d 5:4 03k hee aN AWS AO ee RON TS.8 <p eee hae Oa:s oP es O OEe ee eee cee RG < sis Vs eam & he 
a ee I eke gong allt od aiprelece a eid eee Ske Ue aa A Race wT aS Cass eM Curae Gah eee Ms in oka ane aes 
ee eM ee as I a wy dane’ Rd Re Sw ta EE LS WI EE 8 + 08.8 8 o Re Gia Om Mss Sse mene tierce ns 
Teer MNS i I a Se len ere Gilets aIEGT g(a‘ pa oe 9-0 WSS I ae Nc cy ae Bereeaat 
On sc eal tag Sek Caw bn wv eRe RA REED w SCNT OCT ESE Ss SEMA REAN S's he6: 0c ewes eRe Son meee MEDS sicc s bik eaten wie 
OE ss oe Me, a en Ml ig GeO RE ee wed aa DE TEEN vee Viele Gas <5 snk ks ER SSS bas he eee 6 bst cas eae ere 
ee ee wig tac CRMME Dic s on a ch te v coicx Ga Uh nl a we A EEO RERA SE CCE Sock O¥ 5w a Oa E5545 0.090 Ven eas hee hee B.Sc ce eeecte cote 
Oe SEEM os a acl SEW Aa wikia oe it ee ee RES RERE VES Ss 5ASEE © Canina > aesesoasecBi sen e ease heme ens an RC) isan eg Naas a 
i ee en Be eee reese Gi, Ca ees hess 6. i 4s Vet ss Pee Pee eee Fee » RR ey ee 
Bankes hahah bo ao eee Meh saciacenstemiseee 
30 5| None... None... 90] Oxide film.......... Oxide film es GS. 5 5 ae cess 
40 7) None. None... 90] Oxide film......... Oxide film Oxide Gim:......:.. 
39.6 9.2) None. None... . OO isi veep adicks Maare<D Stew eneaee ke een Es is Anny late 
39.75 3.08) None. None... . Re ne re ere a Ce BOMB. ics cvacucs 
39.6 8.93) None... None... NN. iy ate hw a ets or ona ak ease acs Ath eae Ne: 
28 3 es cc batakitaiy onan Is co hs vig eae Soa b-9 Ride nea nee 
40 5 2 750) UE no's Salennnbmencias PN io wii cidveir os ‘een eees ceiwbs sarees 
28 Te oe. wane ee eee eon OE sot, Co eh gak yh NN CE Lee rere peaetacwsaeaael 
40 3 Beer ere gs as wie hehe we 6a pate diste steht 
35 5 Olé <cksaueeuae rans DL « 5. ne ERG DUCE ae Oh RA eae wes 
44 9.7 1 2,000 80] Al. cell........ SEE pak ois a) ch eh acs ake ts Kea eae ae 
44 9.6 1 5,000 80} Al. cell......... Oxide film....... 
44 9.8) None... Fe eee DN Bonne. < aiaie 4 6 0s 
44 9.9) None.. 80] Al. cell NOT snd oiati dw 4 
44 9.9] None.. 80} Al. cell I, & 013 0te0s 
5 2.5| None... 80] Al. cell BENE § i054 9604s 
51 10.0) None... 80} Al. cell. Oxide film........ 
45 4.5) None... 80] Oxide film A, cn cE #5 6k 00.00 0e 66 emesis 
MO WE vc cc ven clus > svt ee eRe Rcads lek Ricssuv Ga S005 SA POwerne h baeae> 6 NB oi yk xa sack aay ee ee ke Ve COC C ESSE SAD Rae S 
Ore sere se Rae reer er ee ee eee cis ced «clk sR AIRES SA ONC CREDIL RDS Cre ceee 
BN WB i ce wo qe vd bee we EE CE > % Ga 16k hoe oa RE Ohe OER RKO RETS BEK8 os aly oo x5 ko peu A ow TE xo ba ek hed 60a rcenies 
Re ns he «wikia 6 as mee Ae ois ok RA ooo ae RL Sam A WaN eee RET OSPR GE ns. ce sil Rea, GL ERIC RG be USE 20S ss Sines 0. .apmasie 
Re ae. Wg og IY Ag en's Wa een se RG a 5 5-50 @dcu.oce «ph Sereeind 8 ash GA COE 6608. be abe 80:0 en eh 
ae a en a nb PAG SEE Mate CADE Mis + 6d CARE on ves S 6c ree A SN: <<... sk Rs «+ «Me an Ged d eehals EeA a BEES ESEI DEE De Ema 
61 6—7 2 3,000) At 30,000. RRR, 4 tito ae is ndRa bas o mices 
61 At 30,000 kw. per circuit.. par ee eee ee PrP rrr Prrirrrt rr erry 
6! ; re CR. 5 on cok Ashanedbanmatte aan tie were k sis .s0 s eile 
61 Oxide film 5 ihe chai Ua Site ates aly ate ser IEE CS OC RNE 6 Ne Be ace 
Ue oe Oe I cs NE ati Ne wine SCARING cs ahi weighed ewe oN AG I crac ss sin CR 0.0 4 ann b ob ae TE Bae eh UA ae. eae 
OO ie 5 uu 6 cS Ee a hs oT a RR Cone SAN ASG s tena NEKeeS SS iss I cs as cA pate nd amce tbe RE eae eo pas rhuke sabe iPS 
BE ae Bie oc be hak 9.640.050 4K CRS SE RE Gus bod Mee Nake en O55 encoun er ere Shits caiegs hee tense cd Ce5 ba Ee RRR ER EEE BRRESET SS MAREK genes 
35.5 APES Eiemererice WE eck weens thoes Oh Jeevetnoe mate G. E. and Westinghouse 
3@-3 8.3) None... None..... 80] Oxide film.... Oxide film......... Substat. only.. 
30 5 ec ceicd dvgew awe ens em Electro... .. 
ee Sf ell I ok al ate civ aea Ey Oo. Bu kaha beh a ere ial Oxide film oa 
42 NG. val tie.6.0 3665 90] Oxide film...... tal bEeia ck as eRe Oxide film electro... . 
30 5 NR boas, h decatdbeseesemamens Oxide film........... 
30 ae sn a ck Re veda ORS SSO Oxide film.....,...... 
55 10 0 0 90 OF SG Socios chee ee ees ak bodwa ch 9S ckaae 
35.5 10 2 3,000 100 Oe os 6 ac05 RA aden Wane ae Riles 
Ne en ah sow au GES CRIT eR ee NRE RE, TOROR ARO CTE Cee 
PRs RIVE as wsondam een’ eae ae Se oe nce og bly Sc OR AN:y 0 5 
eh Fe were Ce eee ee GO Pree e a rer Panna hal Skeid Serb PERUSE & ES RARIN@ SH 
Se cal cedath + ve cknd 5 a sa hb he RMN & 0 x + UE Mesa Xe < Kan OEE WKS NEOECEROR SHR O 0 0% 
43 eeeeesers ee ee BP eee eee ewe eee eee eee see eee eee wee eee HOw eee eee eee eee eee 
Re Maes kc ea. Uh chin ka TEE. Bibs bebe GE Menon wees Eis .nin. sak wakaeatel tes a 6 I a. & sche Gre ON Ok PA oe NERO E RARE NOON 
Sed sch ca see o's sya. vue eae Mick Lui vai dew ek nae wath NS 4.05 6h shan eee ee Misses 
Capistrano. —Ori : 06 gr} Rebuilt ror ste e . 
Z—Capacity of transformers at Escon- od riginally built tn 2914 for 44,698 MN. -Reinsulated tor i20.G00 1938. in 


dido. 

AA—At pit only. 

cC—Normal load. 

DD—Included in distance of 38.38 miles 
given above. 

EE—No, 6 gal. iron wire on every pole. 








revamped and reinsulated in 1924 
for 66,000 volts. 

GG—Hallway Leon to Millbury built in 
1908, other half in 1912. 

HH—Built on pole line basis in 1902, re- 
built on steel 1921. 

LL—Rebuilt for steel towers 1924. 


1917-18. 

PP—-Reinsulated in 1923. 

QQ—All new construction on steel struc- 
tures, two circuits per tower. 

RR—Above elevation 1,100. 

SS—Below elevation 1,100. 





RS oe ae Each tower...... 
OS eee Each tower........ 
Steel.. Each tower........ 
ET: Each tower...... 
Sb 5% om aaa Mh evivswe bus 5 
one.. None.. 
Nope.. | ESET Serena 
None. ca ihe ne bks 
None. None 
C.C. steel.. Each tower...... 
C.C. steel Each tower........ 
C.C. steel Each tower... . 
C.C. steel Each tower.... 
C.C. steel Each tower.... 
i in. steel....... Every tower..... 
Fe ROO 555 Every tower....... 
one. . (eo a 
None.. SSR OS 
None. ERS ee 
in. steel Each tower......... 
in. steel Each tower........ 
in. steel...... Each tower...... soetee 
alm ate od gait Each tower........... 
in. steel Each pole, each tower . 
in, ateel...... BA ME 6 6 sce oo 6 oe 
in. steel...... MO Me. 5 cle weve: 
in. steel Each pole............. 
SG Sain erwle Gp SURED nis ih 6 e090 oe 
a tS OS hatha a ata Re 
in. steel...... OS a eee 
in, steel... ... OS See 
3 in. steel...... Rs okies cca es 
} in, steel...... Each pole......... 
in, steel......] Each pole........... 
in, steel... . Each pole.......... 
in. steel... Each pole... . . 
ORE LIS SS OE oh MG ER SS 
in, steel......]| Each tower... . 
in. steel...... Each tower... 
in. steel......] Each tower.......... 
Zin. steel...... Each tower........-- 


Each tower. .... 0.00. 
Bach tower. ......0+0. 
Bach tower. ...... 000: 
Each tower. .......+.. 
Each tower. .......++: 


C0: SO. 6 oes 
S. M. steel...... 
CC. see. ss 
S. M. steel...... 
S. M. steel.. .. 


ee ES Bn pa dans eaeecbeede as a 
OOS PT eae er eee 
a Pree 
Pee 


NN, «cc cue han aww nls 
Static every pole....... 
Static 4th pole......... 
Staticevery pole....... 
Static 5th pole......... 
Static every pole....... 
Static 5th pole......... 
Static every pole....... 
Static 4th pole......... 


NE. Ss bass: 
OO SBP Ee ee 
ES cea or 8-03 
Sap a 
Re 
SS creas sca Sad 
ree: 
SS ees als ak 
PS 


Steel...........| Static 5th pole......... 
Steel...........] Statice 5th pole......... 
Steel...........] Static every pole....... 


Static 4th pole......... 
Static every pole....... 


bgt kk eae ees 
ON, 54% se omraae 


Steel...........| Static every pole.. ee 
Str. steel...... Evéry 5 poles......... 
SIN 50's Sie a0" TO PUK asec ap. abo eones 


633 4 
PGE. is ckcd aaah eos 
PUG bs sé ccadeins sxe es 


S. M. steel... 
ar 
Str. steel. 


eee ee 


fin. steel..... ROO. 6is uv enteukaes 


RN cis wan Every 1,000 ft....... 


3 in. steel... 


Pr. du Sac towers...... 
PRE Aakeeas ; ‘ 


None 





Every 5th tower....... 
Every Sth tower....... 
Every 5th tower....... 


vs in. gal. iron 
vs in. gal.iron 
vs in. gal.iron. 


yein.gal.iron...| Every 5th tower....... 
gin.cal iron ..| Every 5th tower....... 
MS ga haves weet aaa 


eee 
Pee 


Every 2nd pole........ 
Every 2nd pole........ 


Se 
Ee aides 49 
ER or 
Tere 
cs oipaice + 
Ps veee aes 


None, eo ee eceeseesces 
RT Pee 
PEED, «.v .woe gunna 
PES: 50 0 ce eee es 
DOGS: 50d vou eae aoa a 
ee 
ROOs «pede are 


ETT ee 
OS Se 
RNs Weer iaie xd 
SOc coos e006 
DE cbs bene ss 
SS ee 
POORRis co 0 ake? 


ie ie. Git. SOO Re. ce ce eudaswenek: 


RS na uk ns < Shee lee es 


Siemens-Martin..| Every 3rd pole........ 
Siemens-Martin..| Every 3rd pole........ 
High str. steel...| Every tower........... 
Siemans-Martin.} Every 3rd pole........ 
Siemans-Martin.| Every 3rd pole........ 
Steel. 

Steel. 


Every pole........... 
Every pole........... 
Every pole........... 
Every pole........... 
BVH POM... 6665 000s 
Every pole........... 
Every pole,,...+:0++: 


No. 6gal.iron.. . 
No. 6gal.iron... 
No. 6gal.iron.. . 
No.6gal.iron.. . 
No. 6gal.iron.. . 
#in.3.M. steel... 
din. S.M. steel... 


TT—For 259,00-c.m. condu 
UU—For §-inch steel conduc 
VV—Based on 5% loss. 
WW—Based on 10% loss. 
XX—Constructed for 132,000 
YY—60 degrees Fahr. 
ZZ—Ground where high tensi 
the star side. 








wer. 4 Wired and carrier.. Stations and sub-stations....... 
wer. i} Wired and carrier.. Stations and sub-stations...... 
wer. Wi Wired....... re Stations and sub-stations. 
WEP. ..... SMe s4.s.< sek bane PC Gas ss Levee ss gn ns4a bass oa ReecOR ee ; eh wn 
Caetss None None..... ae 
coseeeee None None..... 
aes None None....... es dehadens 
ihe note None Medes a dec 8 Fa an dk eo WR Chibs 6k eo 
ee eee None Pieces: Gere Gas 6 ante ban aes ck aba 
wer li) Metallic... . I EE Di ue kink 5 GK 
wer 4 Metallic... . Towers 
wer i Metallic... . Towers 
wer lf Metallic... . Poles..... 
wer. } Metallic... Poles 
ower I iret s soc 's 3.09 ae Skee ae sae cela 
>wer NS) 6.6: ses ns ono MORE a dee ane SE eaka an 
Ess Hob We aval RMARA. Wwe:e woe oun eee No ia .s 0 54:05 de cm aia mela Ca wis aaa a mea 2 
Pr irre” | ee cena ee Bell leased line. . is cid wR eo ER ON Ws CEN a aA a he's ie we 
ie ORES HA vs EE Dano kd nace aid Bell leased line. dais Wide aN Adee tates dca cd 
wer.... 4 Telephone........ Separate poles.......... 
wer. 1] Telephone...... Pet Gad «<a Separate poles....... ‘ 
OP. ayia s:0 IIL 9. 66 9.4.6 vida do ek eed aan wie akée os 
See 4 Telephone... . Se te poles. .... ; 
le, each tower 1] Telephone...... Poles, towers........ JH) 
es <6 1} Telephone...... H-frames int. poles....... 
is Se IIR S50. s'a)nn b & <0:y winha:oseln 00 Ratan ae ecw es cone 
as li Telephone...... rac Poles 
s aeipe : da Wii odd’ SASS 6 + Ue’ « > 6. << SW dah sd sla ain's ss 
a og 1] Telephone...... Ma sh meneos 
Ges ales peed lj Telephone.......... Poles 
Ss sts as asd ou ae hie Kerwcioate ed's «x2 wien 
eee 1] Telephone.... ae MN dais sogh ke paws 
ss vote I] Telephone... . Poles 
ee.» 1] Telephone... . Poles 
Wis sca « 1] Telephone... . Gack idibne Cade eee ss «5 
dle... 1] Telephone. ... ta dita Gaede xs 
SM easy) wwe dibs Walesa Pweac .| Telephone. . One leg H-frame........ 
wer. . 4 ‘Telephone... . : Separate pole-and towers 
wer... Ny. o's 5 aw ok 0 si ws 0'x «Sail ; 
Rica's saa lf Toll telephone........ Separate 
WG ithiskstecee Ni) Toll telephone,....... ae 
ites ten ad Telephone NO. 18s kos cc cccccvees On Western Union Poles... . 
OO ee ea ee ss Cr nn 66 0. 46:6.4:0:8.6.0-05 Separate poles.... 
WC. cn aca I 227 gal Se ac kcén eens On Western Union poles. 
We ag See vin xe eieiee 5 ¢ 0c Separate poles. : 
he ae IE Sa Te ents dk eresonens Separate poles. 
EERE) a EE oe ined ae Aue MOEN awe 
6066-08 dobuanaees aS ok. sia DE Lacie sa WaKaeh ce Cem ekae AS 
so ale hd ds win kk ak RU CREE TOWED So ERROR ER elma ede’ 
: ES ook ce asicanes Sidi a ieee earl WA aaa eee Owea'e » 
dk hares OTT CTE | ET TT TE Ce Pee 
rery pole....... ee Srna chiki (ai wae crag. GE RIN OOP LRG a a ree ae aie Bie oad 
h + ee cae sa We tpiha «6s ke ss ones Ea macoues ts vehmenue ewes es 
rery pole....... EE a pk bn danedcns kes vale tvdesbeducsmwanpawsss 
h pole. ‘ Bie ie eid Sie: 6.04 a bn SA Oe OS Ae A ee 
rery pole... Telephone a Ae es, Fee rere pen ore Soe 
Ret... <% +s NS 5 hn eo iaid u's 5 4.6-4'0i0) 4-4. 6 EET SRS AGS aE < 
rery pole....... I y:S uch. does. 65.05 ca 4 46 eS AOR a Ss Oe 
th aa, Bie tiiecea 2 RN e—p , -o OEerenrrts san ete 
er Me Sc ADEs xa avin & CRG Seah Sie ee mea 
Pde 65 55-00 NG c. 2 5 55.3.0 8 ode 60.0 o ORE ne deh erica Sakae hE ae eee 
very pole....... RD og 2 5 wc'g'a 64-6. Bale du Vee OORROCAE BES dH 0 Keige od 
WRONN. <0 so a 6's NI wide o cwigd bb Ma WEEE OOS ON UM W's CEES 
very pole....... NN oe one a vackion Nix < EE s Wace wa ec Ouleareinea’s 
rery pole....... Telephone . 
DOs sso s000 Telephone and carrier current... Under conductor.......... ; 
chicka abiewet Sbbedeusesdas Carrier current Ironwood Big Falls........ . 


PS ch evtuauae 5% 


None......+- 


000 ft..... 


1c towers... . . 
Pinas ocane eoce 


th tower...... 
th tower....... 
th tower... 

th tower....... 
th tower...... 


fe 
nd pole.. eveees 


NG 2 64% 0deseny 
966 sdndee onic 


0 er ee 


GL ve kk os eee’ 
es Sadi Mees akan 
Ss ob ce eeacee es 


None,...+++ 


None... 


rd pole........ 
ee 
5 ee ee 
ee 
3) SO 


ra wans cu car ee eeeeeeseseces 
Miisesbnaxe wie 

NI. clos siewinds 

ian sods onreins 

re oor eeeecerenevercs 
Gccaavetenes 

lis scbene 


-e.m, conductor. 
steel conductor. 


5% loss. 

10% loss. 

4 for 132,000 volts. 
Fahr. 


re high tension side is on 





Cee ee ee eeeens 


None... 


NE 6 og v'b.a bk ce ve ewnses 
ION. 6 6 on edo bbs ess 
Telephone 
Carrier current................ 

Carrier current............0.5.:- 
Telephone. 





aa—Geometric mean. 


Nr NE oo eso vn ntncucceteawet end ccaehaebeeeccens 
DRT CN, oo oc So Socecccxa ch, peewwecesel Cdl arbeaskeewanes 
i as i dentewexcuneen cds Ch GUNN DONT 5 coos oo ciecen us 
NN le a ieee 6 cman esis RMR SNR oie ckcnbecans 
Leased telephone.............- alle ata biadaieias i ale 
ned cn vn wacadtiecnti eee a cone Aaa meas se kaaseaes 
ad oe vec vec ke con Pi Se kee Ce eRKORe eee Reset eeu 
SEE ECCT, Ce CETTE eT CP 

os cscs ne ac OR OReaeRaveakandees ss 

Bell telephone. Mo Wé/ saw vb as 2 Sad eed Rete dees wae des 
SS eee sh atv te> <n etnleeapen accede. 
a ET Fo PE ds Cee 
re a Oe eer ren ) ee ee 
£0 AE eee UO 5 sc deta cW ese see siais's 
RRO ee ee PUN 00 ead e va Kc Kekues 
Leased telephone.............. PP. agi aaeatatiiwevesnds 
NS oso ot os 3 Re see Mina ad ay Wa we 
pS een eer ere meer. re Pe ert ee 
RAINS vivc once sccscol Du Ae eM aGORebetasee eeesteades 
NN 53.0. Pra ob 0 wean ee NNER, C28 rake wae es cae 
NN 6 i bec ON OSE GEER PE céccvetapasedcs 
Re hac ees 2h ah adore a SY oe 6 htar6 cmcalcab-0d an 
Ec S OTE gelwxe say we a) a ee 
ona sing hn Sdciae © kes ND on avi Kaka kebacowte 
NE <4 setae buvewweade CT, owic vaeedcke wed sc 
as oaxs wacky veub ees soe WOO Oey ys 6eebeuvendedes 
Telephone........ picGhineweens ge a ee ee 

a oc viv endebunnieniawaeen Pi dicewtdedtsianedueas 


Separate poles........-+++-+++> 
CO GR. outs cv ecncrveccess 


eer eeererer errr erererer reese 


299999999 
CAD Dh 0h Gh on oo 
op9999909 
ARRRQRRRRNRN 


, 


Yes... 


r 


Yes.. 


None... 


ONG as 


Disconnect oil 
Disconnect oil. 


Airbreak oil. 
Airbreak oil. 


Disconnect oil. Disconnect oil 
Auto oil....... Auto oil. 

Auto oil........ Auto oil....... 
pee eee MOR S65 <2 caveg 
ae Auto oil..... 


Auto oil. Auto oil.... 


G. E. K. O. oil....| G. E. H-6 oil. 

G. E. K. O. oil.. G. E. H-6 oil. 

G. E.:K. O. oil. 3. E. H-6 oil. 

G. E. K. O. oil. ...| G. E. H-6 oil. 

G. E. K. O. oil... 3. E. H-6 oil. 

Go. mB. O. of....3 GQ m....... 

G. E. K. O. 39 B..| G. E. K. 0. 39B.. 
Air break..... Air break 

AG eekeue ns Oil. 

Ais ond Gh... . « «<4 Ms cdots esa 
Not normally...... Mebeb eds «cach 
(SS ere Serer Torrey 








bb—At numerous points on the system 
oxide film or electrolytic arresters are in- 
stalled sometimes on the bus and some- 
times on individual lines. 

ec—After renewals and relocations in re- 
cent years 5 or 6 suspension type insu- 
lators used for strains and dead ends. 


Yes.. 
Yes... 
Yes... 
Yes. 


Yes. 
Yes 


enter eeee 


ee 


eee ee eens 





244 


248 


307 


308 


309 


326 


332 









Capacity of Connected 




























Name of Company and Year During Plants, Kva. Rating of Line—Kva. 
Terminals of Transmission which Line Was 
Lines Constructed OB. Nermel Moxipam 1 U ‘timate 
2 3 











East South Central States 
Alabama Power Company 


























Gadsden—Huntsaville............ waea sa C-C 9,500 11,000 11,000 110,000 3 
Guntersville—Boaz............ ae. VO ~~ | %. ahaa .a C-C | es eee 22,000 3 
Huntsville—Gurley............ Se A le os eee ee A ee fe yen ae 22,000 3 
Huntsville—Decatur............ wee ee || CUS eee eee c-Cc = 800 thee sera 22,000 3 
Decatur—Hartselle............. an aaares Sheen c-C 100 Stee | Soqikamiey 22,000 3 
Warrior Sta.—Empire........ ‘ ata: Se eee | Pe “chick 60 teas 44,000 3 
Warriwr—Jasper—Quin.......... Pe ee i ee ee. cae C-C 7,000 ae | ee 44,000 3 
Muscle Shoals—Warrior Sta...... ey | ee a tee C-C 7,100 35,000 35,000 110,000 3 
Jackson ee coe |, ee - “ER- | “Seating +7 cxGateem c-C 19,000 Sek |86|gearel 110,000 3 
Anniston—Piedmont.. Pa a! | on AM am, | aad C-C 4,700 ee aibdalen 44,000 3 
ike ee eee ee ; a se et ie C-C 13,000 SR eas 110,000 3 

Sven | esa ae c-C_ 1,400 J egiate' weaned 22,0 3 

aan ee ee. - “heme | ewawem C-C 15,000 gleriasccs ates 110, 3 

EO ee, a ee Ss eee Ca” Sicaxsh 0 soda’ 110,000 3 
Magella—Bessemer............. i AcataewS Cee 8 6 shdeksh | ce kes 110,000 3 
Bessemer—Lock ae Peo ee ae i 4 - etree Seles Cee xisanel 86 teen 110,000 3 
Bessemer—Calera............... Swen ie |.) a > ee Ce Re, okaacceh | eek en 44,000 3 
Tap to Montevallo.............. eS, Ot I ae one Cc-C ne 5 Geshe Sse’ 44,000 3 
Superior—Centerville............ San Oo 0 mene pete CO 2A asses awe 44,000 3 
Bessemer—Tuscaloosa........... on” a 6) ei nck Cee Eo adiccese 86 warken 44,000 3 
ae. lh | hl! ll RS ae C-C 40,000 esis LgAty 110,000 3 

North phe. Boss sets ae” ah) 0” Cee ioae CC 250)... ee 44,000 3 
Lock No. ae. ae ae On )0°0Ct—=“i*«S aya Be aseiiod | (sadee 110,000 3 
Sylacauga—Bon Air............. Se) eee ee Ey c-cC_ 1,400 ye nots a 44,000 3 
No. 12—Jackson pants. alll. ee lel Cc-C 17,500 Ne Ue 110,000 3 
Leeds. . i - eh 6|lUc RCC ieee ees ee. wikkevh | 26ane 110,000 3 

ce te ~~ =Car Rs Stats, 8 ara C-C 34,000 dace he paths 110,000 3 

Be ss kl ae exes Jaci c-C 3,000 err ie als 44,000 3 
Tallassee—Montgomery......... a. ee. 3 se@tee c-C 9,000 creer maeerre 44,000 3 
MONO, ing ees sceucsess eet), '. °».4Seeee Giese CH BE lkhwwas aa 44,000 3 
Vida—Lock No. 12............. coe oe 0 I  e CO Se. eeetesk | akweied 44,000 3 
Lock No. 12—Mitchell Dam.....f |}|«§ 1922 | — ..... Jaa OC TI xe a's aN 110,000 3 
Mitchell Dam—-Lock No. 18.....f | 1923 | — ..eeees bo tah c-C 5,100 has - 110,000 3 
Lock No. 18—Cherokee Bluffs....J j§ 1923 | — wesee- Lhe c-c 5,100 ae exc 110,000 3 
Cherokee Bluffs—No. Auburn... . cae eye? C-C 4,500 see 110,000 3 
No. Auburs—Opelike..........-) $924 j= fF — eevee 5 a Cc-C 2,000 th 44,000 3 
West Point—No. Auburn........ ae ait DS sci ieee Cc-C 8,000 cee 110,000 3 
No. Auburn—Roanoke......... fee Mca ath c-C 2,000 ee 44,000 3 
Roanoke—Jackson Shoals..... . ae) iam =U asi c-C 2,000 ‘ ; ’ 44,000 3 
Roanoke—Rock Mills.......... Seed — : C-C 270 44,000 3 
No. Auburn—Tallassee......... aan See os c-C 600 ee ori 44,000 3 
Natasulga—Tuskegee....... oo te eg ; cc 400 ee! awa 44,000 3 
Tallassee—Union Spr.......... ; panei er c-C 500 nets Sl 44,000 3 
Tallassee—Cherokee Bluffs.......J § 1923 [| — ...... ee eee sick sli 44,000 3 
Montgomery—Vida............. rey en c-C 3,000 a trek 44,000 3 
Warrior Sta.—Bessemer........ ry a wai c-C 7,000 ee : 44,000 3 
Fairfield—Bessemer............ — alee Cc-C 10,000 , oa 44,000 3 
Jackson Shoals—Anniston....... coe Ce 6 9 ae paskg c-C 1,000 iain atin 44,000 3 





West South Central States—|(See end of tabulatio}n for additional lines in this sectijon) 
Oklaloma Gas & Elec. Co. 
Ft. ceith-—asbepee en dca oh Sy ee Lea Waa - Stacates 63,000 
Muldron—Poteau............... Poste ae iat shee 63,000 
Noaskogee a SE ane (akan > -sikiaeee” «|| Ue e000 # eee ea sf at hte 63,000 
Beges—Say apu lps. ee lle eres: eeu oh) | Saeeemet ae paiaee 63,000 
Sapulpa—Jenks............... aaa Stee | ||06CUOR)| C eees ; ; oe 63,000 
See cece css Ole te es as aN Peeereen. | 6a BES 63,000 
Sepulpa—Drumright. . ie eee 8} Cf eee we see eetg sence 63,000 
Drumright—Covington.. Lines. | lektwes ears yt Ws tee 63,000 
Covington—Enid.............. ae. + wok 6a eeneaae eG. 63,000 
eG toes. eS ll wee ; ata Fee to ee” 63,000 


















WWD Ww & WW WW ww www 


Hennessey —Oklahoma Sai. eee | ices 63,000 
Oklahoma City—Moore. . “t cee SAREE | fk a ke Seteos tere oats 63,000 
Moore—Norman................ : ; schon 5 ae eS 63,000 
Oklahoma City—Harrah........ eee ee |) OMB) 8 eee Heh eae 63,000 
Harrah—Byng............... keene 060) sew 6. se eg <0 63,000 
Jenks—Tulsa. . cae. s oe nieee a © -seemecn EEE -aaces 63,000 
Briston connecting ets ee OR ce | eM 60 tence 63,000 








Mountain States—(See end of] tabulation for addit|ional lines in this s|ection) 







Truckee River Power poy 
414 |Verdi—Bluestone......... 
Washoe—Summit.............. 


Montana Power empene 







1910—11 6,000 
1923 bias 
















































Madison—Bozeman. . ee as 1905 212,300 

Bozeman—Livingston..... eee 1906 Bee’ wees 

Livingston—Big Timber........ 1909 213,300 

Big ee eurel ee eee naka 1910 BREE, 1 i“eweet 

Laurd—Billings............... 1909 eee. eh 

Belgrade Jet.—Trident.......... 1910 BOE: oe ele rclote 

Logan Tap et ee rd 1917 ee 

Park Tins Fromberg. . ‘ton 1915 212,300 

Fromberg—Bridger............ 1914 ee or Bleean 0 

Bridger—Red Lodge... ........ 1920 ae lk aa 3,000 5,000 yea 50,000 3 
Mystic Lake—Red Lodge.. 1923 eee ead 6,000 10,000 % 50,000 3 
Madison—Trident.............. 1909 212,300 3,000 5,000 5,000 50,000 3 
Madison—Ruby............... 1906 NEM cued 1,500 2,500 i 50,000 3 
Ruby—Twin Bridges... es 1911 212,300 2,300 4,000 50,000 3 
Watters Tunnel Tap. . 1912 TOR est 350 750 50,000 3 
Rainbow—Sun River.. a 1913 dkny 3,000 5,000 50,000 3 
Sun River—Choteau............ 1915 kk ws 3,000 5,000 50,000 3 
Choteau—Conrad............. 1918 SURO lk west 350| 750 50,000 3 
Rainbow—Harve.............. 1912 212,300 3,000 bc 50,000 3 
Rainbow—Lewistown........ 1912 212,300 | er 50,000 3 
Lewistown—Harlowton......... 1916 212,300 3,000 50,000 3 
Harlowton—Lavina............ 1920 212,300 5,250 8,000 50,000 3 
Lavina—Roundup.............. 1920 212,300 4,200 50,000 3 
Lavina—Billings, . Rd a ty 1920 Ein wes 5,250 8,000 50,000 3 
Windham—Lehigh.. ie de 1915 212,300 350 1,000 50,000 3 
Big Hole—Butte.. es 1898 212,300 SOON 6. 22245 60,000 3 
Canyon Ferry—Butte.. : ae 1900 Double line 7,500 10,000 60,000 3 
Butte—Stuart.................. 1906 Double ee ewan 7,500 10,000 60,000 3 
Stuart—Deer Lodge.. sia al 1910 BN, | dae See. ek 60,000 3 
Boulder—Radersburg...... re eae ee ROMS ons oa 60,000 3 
Radersburg—Townsend........ Oe a dhl! Pe «Res 60,000 3 
Butte and Gr. Falls Mine........ 1915 300 700 60,000 3 
Porphyry Dyke Line............ || PS a: lll i: 300 750 pied 60,000 3 
Hauser Lake—East Helena... 1906 Double line} _—_........ 7,500 10,000 sent 60,000 3 
Prickley Pear Taps............ 1912 Double line) —.......... 500 1,500 eee 60,000 3 
Volta—Two Dot.. 1915 Double line ic tae 4a sss. Se 100,000 3 
Two Dot—Harlowton.... . 1916 Double line dae Te. eee ites 100,000 3 
Thompson Falls—Crow Creek.. 1915 Double line} —...... 15,000 25,000 igen 100,000 3 
East Portal Line—Crow Creek. . 1915 Double line ay 15,000 25,000 ea 100,000 3 
Thompson Falls—Plains. sie 1913 Double line ong Re i eet t Abie 60,000 3 
Morel—Anaconda.... 1915 Double line tia IS.00NE. 4 ake ce 100,000 3 
Crow Creek—Burke..... 1915 Double line) =... 2,000 5,000 eee 100,000 3 
Madison—Butte. 1909 212,300 pee SPE NE ce 100,000 3 
Piedmont & Janney Taps.. 1915 BRE. nk oes Sine Seek ood 100,000 3 
Rainbow—Butte...... 1910 Double tower 17,000 3,000 100,000 3 
Butte—Anaconda. 1910 Double tower 17,000 40,000 100,000 3 
Butte (G.F. Sub.—Mont. St. - Sub.) 1915 oy" ety 100,000 3 
Volta—M orel 1915 mae ws 100,000 3 
Gold Creek Line... ||| ||| |! 1916 ee ae. 15,000 25,000 100,000 3 
Holter—East Helena. 1915 212.3 SENOS 6o i Bee 100,000 3 
East Helena—Josephine.._ 1915 213,300 eee aye 100,000 3 
Volta—Zine Plant 1915 eee. he eS 25,000 35,000 ; 100,000 3 
Electric Furnace Line. 1918 212,300 SFE FIP See raids 100,000 3 

Missoula Public Service Co. 

Missoula—Hamilton........... 1910 ieee eg oe ks SOO | oc L 40,000 







Trinidad Elec. Tr. Re. HOw Co. 
ll = “teeetayys el eee” fe cers | ee 44,000 
Raton—Sugarite...___ Sa ae ceases were rae: 44,000 


Raton—Koehler........ 3 ree Bia 44,000 


Public Service Co. of Colo. 
pee a en Pecaien Pere sn Se tee 44,000 
cts cen te ee On Oe eee ean 44,000 

Ft. Colline—Windsor..- eye kee 44000 


Wi reeley... ‘eich Ser ee 
pooner Pe. Lupton.......... es 44,000 


— Pari 





Cyck 
1 




















‘rent 
Phase 
10 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3| 
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Cycles 
1 





Line Connections 


Step-down 
13 


Step-up 
12 





110,000—22,000 


 6,600—44,000—1 10,000 
6,600—1 10,000 

eiidis fLce eR. co jieeeen idee 

1 10,000—44,000 











Grounding 
Solid Reistance, 
Neutral Amount Locations 
14 15 16 
Ne ug cS Leave aed Ps 35 nc do's cates sve 
— Jackson Shoals.............. 
Segoe pS ee eee 
5 a 4 ee UN dct ard Wk ee acer so 
Yes BE cues dconteas 
Yes Pika ane ens 
Yes.. I a oan nc 
Yes NN ire wanes a9ae 
Yes.. ee OS 
Yes.. eS 
Yes NNN s vlais odin weesaee'ss 
Yes PEN eh cn ues ca ce 
Yes Ras ect ead acc. 
None.... Mss CVs ala ocala aS bean eka ews 
None... Odes a oes cc acudoneedeaeeas 
Yes.. None.......| Harlowton—Mystic Lake... .. 
Yes.. None.......]| Harlowton—Mystic Lake... .. 
Yes.. None.... Harlowton—Mystic Lake... . 
Yes.. None.... . Harlowton—M ystic Lake... . 
Yes.. None.......}| Harlowton—Mustic Lake... . 
Yes.. None.......]| Harlowton—Mystic Lake..... 
Yes.. None.......| Harlowton—M ystic Lake.. .. . 
Yes.. None....... | Harlowton—Mustic Lake.. ... 
Yes.. Nbne.......| Harlowton—Mystic Lake.. .. . 
Yes.. None.......| Harlowton—M,ystic Lake.. .. . 
Yes.. None....... | Harlowton—Mystic Lake.. .. . 
Yes.. None.......| Harlowton—Mystic Lake.. .. . 
3e@.. None.......| Harlowton—Mystic Lake... . . 
Yes None....... | Harlowton— Mystic Lake.. .. . 
Yes None.......| Harlowton—Mystic Lake.... . 
Yea None.......| Harlowton—Mystic Lake.. .. . 
Yes. None.......| Harlowton—Mystic Lake.. .. . 
Yes. None.......| Harlowton—Mystic Lake.. .. . 
Yes. None.......| Harlowton—Mystic Lake.. .. . 
Yes. None.......| Horlawton— Mystic Lake.... . 
Yes. None.......| Harlowton— Mystic Lake... . 
Yes. None.......| Harlowton—Mystic Lake.. .. . 
Yes. None.......| Harlowton— Mystic Lake..... 
Yes. None.......| Harlowton—Mystic Lake..... 
Yes. None.......| Harlowton—Mystic Lake.. .. . 
None ae Soca: eek eee 
Bas oan tend ies +00 Reds cage ges REis been ewe 
BN a 6: 5 hier Sic «'c CMG Se oe Oa wedltae acacia: 
Ns 5 tne L dias sc SERGE hs x eae RES 46 Be woe 
Ns 6 nie Ei ah 0:4) «4 « oC REN a age RIE Maw aaa wee 
Meso «Ae ) rs os bs cn ens wc beeee pea ba wed ncaan 
MINES CEE od ere: s:as GEN a oes ar EAR av teedcww ad’ 
None 9’ «ie aoe WORRIED Rete vere aha eat «and wen a toed 
None ee on ee ae ee: ee) 
None Koes «00k CVE RGR hain Meine i, a, 
Yes None Anac. Butte Harlorth........ 
Yes None Anac. Butte Harlorth........ 
Yes None....... Anac. Butte Burke........... 
Yes. None Anac, Butte Burke........... 
NN 6a is B > poten eae a cc oa I a oso cc we 
Yes.. ; Anac. Butte Harlow.......... 
Yes.. None Butte Anaconda Burke....... 
Yes ‘ Anaconda Butte.......... 
Yes Anaconda Butte......... 
Yes Anaconda Harlow Butte. . 
Yes Anaconda Harlow Butte... 
Yes Anaconda Harlow Butte... . 
Yes Anaconda Harlow Butte... 
Yes Anaconda Harlow Butte.. 
Yes. Anaconda Harlow Butte. . 
OPEC ede 4 Gee Anaconda Harlow Butte. . 
Yes Anaconda Harlow Butte... . 
WO a caked wks ccs Anaconda Harlow Butte.. 
None None a 
Seen Be ToB tt tth-sehep see oreereconnes 
None None Pee MER ccs 'ese ca ce it 
None... MR s,s eB Cay 
= ct i hace eeeiaa se: 
one... None... .. ie 
one. Nund. TORS Seton: ite main 


Circuits per Tower 
17 





' 
Length in 
Single 
= Section—Gage or CirMil. 
18 19 
1 62.6 1/0 
1 ite aeealce eos oe ; 
1 Me ND Oda anny le 6 a vie ws 
, DD38.4| No. 2... 
1 DD No. 4... 
1 3 a + 
i ° 0. 4... 
1 88. 250,000 
4 23.0 2/0 
| 24.1) No, I—No. 4 
y he Wh ORs c « dite «say + 0 ae 
1 Sk = ae Eee Se 
1 35.7 3/0 
fi 16.4 2/0 
YI 6.7 2/0 
, 39.9 2/0 
1 PC RE odes cain dows 
1 Bes Ge Me Wisc w ces 
| 29.3] No. 4...... 
18.4, 21.1] No, 4—4/0—2/0... 
25.4 2/0 
} 25.3—35.9 No. 2—No. 4... 
i -o * 2/0 
| - 6) No. 4 
26. 6 2/0 
4 28.9 2/0 
1 38.6 397,500 
I BEG WNOG Disc ccc cde Kine CEnes 
39.5 2/0 
1 ee Re ee 
1 28.8 3/0 
2 12.2 350,000 
1 18.5 397,500 
1 20.6 397,500 
1 26.9 2 
1 Moe 5 ics do aden 
1 9.8 4/0 
1 , 2 & Oe Re eee ee 
1 Fk ONY See eer 
! 5 ER eee Sa 
! 4-4 ee 3 EE, a uclaa's 
1 4) No. ea 
1 31.5 2/0 
2 7.5 2/0 
1 29.9 3/0 
1 9.7—8.0} 2/0—4/0.............. 
2 10.5 2/0 
1 23.0] No. 4 . 
1 85 3/0 
1 33.5 1/0 
| 3 ot Me S... ds aia ae ane 
| 21 ae ee. cond k owen ee 
| 00 Fe Tes Md’. o sso a 
& No. ; ae i say 6 ase 
1 77 3/0 
1 21 3/0 
1 22 3/0 
| 69 a a, on cccaaen 
| 7 No. 2. 
! Wi toa ahh osc aan ng 
1 22.5 3/0 
| 74 | No.0... 
! 10 No. 1... 
1 12 No. 3... 
1 TOT Wet Bak ic cde oes ess 
1 ie i Spe Ra ere 
1 44 41,700 
1 25 26,500 
i 33.4 49,400 
1 66 9,530 
1 16.8 45,700 
i 18 49,500 
| 1 49,500 
| 16.5 49,500 
| 6.8 49,500 
i 19.7 49.500 
| 26.7 105,000) 
! 36 50,000 
1 25.5 26,250 
1 19.8 40,000 
! 8.0 62,000 
| 72.0 49,500 
1 16.0 49,500 
| 29.9 62,000 
1 107.7 49,500 
| 118.1 49,500 
1 56.3 49,500 
! 45.3 91,650 
1 20.6 72,660 
| 45 91,650 
| 4.9 62,000 
| 21.8 83,690 
! 126 105,000) 
1 29 105,000 
1 2 41,750 
1 2 41,750 
| 11.8 49,500 
1 6 49,500 
i 14. 49.500 
1 26.4 105,000 
1 3 49,500 
! 102. 115,000 
1 12.6 115,000 
1 20.3 133,000 
1 22.7 115,000 
1 32. 49,500 
! 7.9 115,000 
! 27.7 133,000 
| 61 105,000 
1 3.5 105,000 
! 260 105,000 
1 20.5 105,000 
1 2.5 105,000 
1 133.8 211,000 
1 15. 133,000 
31 115,000 
54. 115,000 
7.5 211,000 
0.8 115,000 
I 50) No. 4 
I 25} No. 
1 8} No. 4 
! 24 No. 
! 13.5) 
1 iT 
I 12 
i 11] No. 
I 12] No. 
2 


ww hhscs 2 


Str. Cu... 


Solid Cu 








irMil. 


250,000 
2/0 


bo NNN 
coco 


RR hw 
co os & 


597,500 


3/0 
B 50,000 
B97, 500 
97,500 

2/0 


40 





wrr 
co ooo 


www 
ooo 


41,700 
26,500 
49,400 
#,530 
45,700 
49,500 
49,500 
49,500 
49.500 
49,500 
105,000 
50,000 
26,250 
40,000 
62,000 
49,500 
49,500 
62,069 
49,500 
49,500 
49,500 
91,650 
72,660 
91,650 
62,000 
83,690 
05,000 
05,000 
41,750 
41,750 
49.5 
49,500 
49,500 
05,000) 
49,500) 
15,000 
15,000 
3,000 
15,000 
é 500 
15,000 
3,000 
05,000 
05,000 
05,009 
05,000) 
05,000) 
v1 1.000 
33,000 
15,000 
15,000 
21 1,000 
15,000 


ooo 





Material 
20 


Cu.—Al..... 


A... 


mu. 
u 
u. 
u. 
~u. 


~u. 

*u 

mu. 
Iron,... 
Cu 

Cu 


KAA AAA AAAAARA 
2 4.2 4 2 


Cu. 


Str. Cu. 
Solid Cu.. 


Cu 
C 

Cu 
Cu 
Cu 
Iron 


Solid Cu... . deans 


Cu 


Cu 
Iron. 
Cu.—Tron... 


















2zzzzzaaz 
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20—30 
20—30 





SHoOOowomvVimwoyuVOoOoooew 
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WU Wan Go 0D GO GD GD UL OD OD OO 0 7 00 9 7 OO OD 


FAAAPAARGAAAADAAAAADH 


AAWUARAAAAM H— O00 wm we we we ee ev OOOO OOO — 


co: 


> 
VMUVUUO@NOWSUU HV 


oom 


Normal 


Feet 
26 


500 


500 
250 
250 


250 


175—250 
175—250 
175—250 





"1,300 


2,000 
1,300 


2,000 


sss 


SSSSEESE 


Span 
Normal 
Maximum Sag— 
Feet Feet 
27 28 


10 


VUOCOCOUVOVOVUUUVSOOoOVwoOVoVwVUUM 


Vireo oOoCoouw 


wa 


2 MPO DomohBRDOODOanw 


Normal 


Tension 


Pounds 


29 


@eres 










and Type Manufacturer 
30 31 
SS ks. saw cane bie waaate 
Pm.... Fg CEP WEAR SSSR ead e eR En eet 
RN i Mee ere aire ae eae a al 
DEES, cr). sy Ee Send awa Ree acm ee ees 
SR eae eee 
Pin : ors ait pl acigtin alte analog 
Pin.. 3 on Oa ea 
: COR ON ss cc lec cas 
PF s0n.s:2 ; 
| «OA Fae See 
oie sicko Me 6 bE: ce oles 
i Pa Gee | oe 
7 
gE ae = ree ee 
7 
Pin 
Pin 
TL AE... rate eet aiden 
BN ae Frise « oll Ghee 3 eran cee ate 
Fe 6 ee ees 
EE cn Po os Db oh waeen caret 
ORs aaa Ghia sack ae 
Oe a cae wat 
Bt co Och Racal cae chan == 
YE. ors Soke CPR PR OE Che ne ee eres Fe 
III. discs Ul ig geal a che Wel 
Pin. . 
PTs. ox ox RR Leeean eee 
eee 
7 
BD oO ao sa rata 
BN Ee 2G ie Sid 
gt) RO eae SS ii Oe a Se 
DE ow RV Bch ee eet 
Pin 
US 2:25 win Saas ei ea ha ee 
4discs...... Ohio Bragss.......... 
4 dises.... Obio Brass............ 
4 discs... . Ses sk ceo oe 
4 discs.... Ohio Brass... . 
4 dises.... Ohio Brass.. 
4 discs... Ohio Brass...... 
4 discs.... Ohio Brass.. 
4 discs.... Ohio Brass.. 
4 discs.... Ohio Brass.. 
4 discs... . Ohio Brass.. 
4 discs... . Ohio Brass. . 
4 discs.... Ohio Brass..... . 
4 discs... . Ohio Brass... . 
4 discs... . Ohio Brass... 
4 discs... . Ohio Brass... . 
4 dises.. . Ohio Brass.. 
Pin Ohio Brass., 
Rs cee veh’ caet Vee ees dah 
Ress: «Sh sO petemawaee st oa wk 
Glass 9 in... Hemmingway........... *. 
Glass 9 in. Hemmingway........... 
Glass 9 in. Hemmingway.......... ; 
3 perc. A—| sos 566 6s o> sR 
3 sus... ON Se re ee 
Glass 9 in.. Hemmingway.......... 
3 sus... Ohio Brass.. oe Sa 
3sus... Ohio Brase.......... 
Glas vi... Hemmingway . ; ‘ 
Glass 7 in.. Hemmingway.......... 


Pyrex GI's 7 in. 


Glass 9 in... 


Glass 9in..... 


3sus. A—I 
3sus. A—I 
4sus. A—] 
Woodstick. . 
Woodstick. . 
4sus. A—1. 
4sus. A—1. 
4sus... 
Glass 7 in... 
Glass 7 in... 
Glass 7 in... 
4sus... 


Glass, 7in..... 
Glass, 9in.... 


Glass, 9in.. 
Glass, 9in.. 
Glass, in... 
Glass, Yin.. 
Glass, 9in.. 
Glass, 9in.. 
Glass, 9in.. 
Glass, 9in.. 
6 sus... 
6 sus... 
6 sus... 
6sus... 
3sus.... 
6sus... 
6sus... 
6 sus... 
6sus... 


No. of Units 














Insulators per Conductor 


Straight Run 





Corning Glass Wks....... 
Hemmingway........... 
Hemmingway.......... 
ME ss fale ahs «a as 
eee 
Ohio Brass......... 

Ohio Br ; 
Ohio Brass.. 
Ohio Brass.. 
Ohio Brass... 
Hemmingway.. 
Hemmingway. . 
Hemmingway. . 
Ohio Brass, No. 9,403.. 
Hemmingway... 
Hemmingway........ 
Hemmingway......... 
Hemmingway....... 
Hemmingway 
Hemmingway 
Hemmingway 
Hemmingway............ 
Hemmingway............ 
Hemmuingway.......... 
Locke......... 
Ohio Brass... 
Ohio Brass 
OS OO eee 
CO MIOe bc cba cess 
Ohio Brass.......... 

| OREO BPNMcsd bs ie ens 
Dee ke is doce ds 
NEE I i dc ss Bove 
Ohio Brass.......... ; 
SM a. bec civecce 
SPIE 5.5 esc e ees 
Ohio Brass... . . 


Ohio Brass, Thomas, West.. 
Ohio Brass, Thomas, West.. 
Ohio Brass, Thomas, West. . 


Ohio Brass, Thomas, West.. } 
Ohio Brass, Thomas, West. .: 


Ohio Brass, Thomas, West. . 
Ohio Brass, Thomas, West. . 
Ohio Brass, Thomas, West. . 








Stra 


r 


No. of Units 


and 3° 





iii ce a saancn 


SU. s so 
5 dises.... 


TOME. « «06 6c oa 


5 dises.... 
5 dises.... 
5 dises.... 
5 dises.... 
5 discs... . 
5 discs... . 
5 discs... . 
5 dises.... 
5 dises.... 
5 discs... . 
5 dises.... 
5 discs... 

5 dises.... 
5 dises.... 


2 sus... 
Dead end pin.. 


3 sus... 
Seus..... 
ee 
3 sus... 
3sus... 
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Every 700 ft ......... We SE. cevckbtcseacss «os cof MII Since iva.cose oda Oa ced bec eke xe) Ea ban a0 ane None.....| 436 
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5c RD ico Sa Sue HEN dia Kien n ea ooh 6 RK eo GG cage m aoa 9 ick 8s 305008 On power poles.............. See a 5 ear deseo None... 441 
re ee ee ee Seer | > llc téltc(itl CO CC I eee Ue UE 
ot eee eras, ae 50 6.0:00:0:966 6 6cls «REIN, 5 6a ie ary o & 0 «0:00: 6:0:0 eat a's. G'S 09, dum la 4.0 0. os 0a oar cal 443 
S sa Rada g cess 0d Cte s a dkeneceeee ND «5 Ziscaielbiow ce aves coool IIR doce o.cg 756s Cer REE. 4d cxk xu casi aes) <okaes aaa 444 
CE TTT! oe eee ee ot INES, 5 (5d0 aa aiw od ¥ od ccwsiee CN I so o'<, o.c.0 dai'acuk GEE OMA a 6.06 olen ssc cath BEINGS ew 2:6:0s <5 oa ccs nt) ee 
MR ik uo, vidu bcoc 4 REE oe ime Ak RN pi I 6 cd. aacidain we &  viaie boy «> 6 RE too &9n cece eee Meciemw as asco vcunncl es. ok, Se 
Emin Ll. 5 Wale cine ay. < MER Tea APRS CREE RO RED , "Ses £8 8 8 ae : aa eee ll Ue \ 
raed eile alien tie) Meet a ad eta’ a eS eee CN ee eee | Se 0 lS | 
th OE as) ee ee or i ees lll eee | ere: a OR oe : 
SE on gh de altieg AE ke oe bmaaa Yon (in vic os Wen de aas aeeneas eee haere SRO a oc ccccnsicnces MMA «= dare aahcnn Ns dx 4'edd <0 None.....} 450 
Every 800ft.......... I as civraew ow cio ws xoet CH OPEL sc ec ccccccccds IG & «0 alana None.............| None.....] 451 
Every 800 ft........ MRR. cs aw o:é,0ice0 vein On power poles................ Na Obb a aha cee ic cxcecs a. ts oh. Se 
Every 800 ft........... pO eee On power poles.............. ‘ 453 
Every 800 ft.......... MINE Sic cs nbdiep Kebieasia sae On power poles................ 454 
Wveiet FOE fb. «cove 1] Telephone On power poles............... 455 
Every 880ft.......... 2] Telephone Separate poles................ 456 
Every 660 ft.......... 2] Telephone Separate poles..........+-.... 457 
Every tower........... 2] Telephone Separate poles............... 458 
Every tower........... 2] Telephone On power poles............. 459 
Every tower.. ........ 2] Telephone Separate poles... eaatan 460 
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213, 
: Maen ts eee ee” lf es 
5 eons 605 1918 212,300 Aint tees 
Missoula Public Service Co. 
Missoula—Hamilton........... 1910 RG bake ea | ae dices 140,000 
Trinidad Elec. Tr. Ry. « Gas Co. 
Trinidad—Raton............... 1914 ae + See eC awoese, Se lstme | see ee 44,000 ( 
Raton—Sugarite.. Saiianine bua 1914 oe. See, | Skee eae vere 44,000 { 
Raton—Koehler..... . snes 1914 See cle a Psi 44,000 
Public Service Co. of Colo. 
Lafayette—Longmont.. . 1906—07 56,000 132,000 pais 44,000 3 ( 
Longmont—Loveland............ 1906—07 56,000 I Bc Oe eg cee 44,000 3 
Loveland—Ft. Collins. 1906—07 56,000 SE NS ki re ecos ican 44,000 3 | 
Ft. Collins—Windsor... . 1906—07 56,000 132,00 Bie ies morn aNns aasd 44,000 3 
Windsor—Greeley : 1906—07 56,000 ee a 060—t—t sw elt whe hate aera 44,000 3 { 
Greeley—Ft. Lupton. . 1910 56,000 (S200G Ti 8 hd es ty G. 44,000 3 ( 
Ft. Lupton—Puritan. . . ; d 1910 56,000 132,000 8 Ae es ib cers 7 44.000 3 
Puritan—Lafayette............ 1910 56,000 (ae ae wees cee aah 44,000 3 
Western Colorado Power Co. 
Montrose—Ouray. Fs 1922 780 aS 1,200 1,200 1,200 44,000 3 { 
Silverton—T. ‘acoma... . 1905 4,500 ek 4,500 4,500 4,500 44,000 3 { 
Silverton—Neeletown—Tacoma.. ; 1905 4,500 Ate 4,500 4,500 4,500 44,000 3 ( 
Tacoma—Durango.. Peds a2 1910 1,000 dale a 1,500 1,500 1,500 44,000 3 ( 
Colorado Power Co. 
Boulder—Denver............. ee Sh 5,000 13,000 90,000 3 
Denver—Georgetown........... sets 1,000 owl 10,000 14,000 90,000 3 ( 
Georgetown—Leadville. . ate 1,925 eee 10,000 14,000 90,000 3 | 
Leadville—Shoshone. . ‘ —- 14,000 ee 10,000 008k... 90,000 3 ( 
Boulder—Moffat Tunnel.. fake. SE = re geen ines) || WC eee 3,000 ran 44,000 3 ( 
Arizona Power Company 
Irving—Childs............... 1915 1,650 Eee 3,000 cero & “eaters 44,000 3 
Childs—Poland Jet.. ieee 1908 1,650 ad 3; ,000 jc prog 44,000 3 ( 
Childe—Tapoo............. 1910 1,650 sSiddiaee 3,000 a aj 44,000 3 | 
Ta eS ees 1908 Se ee 3,000 eens .. nino tt 44,000 3 ( 
Poland Jet.—Prescott.......... 1909 Ree eee ee See va wake 44,000 3 
Phelps Dodge Corp. 
Bisbee—Douglass.............. 1920 fo eet 5,000 10,000 Seance 44,000 3 
Calumet & Arizona Mng. Co. 
Douglas—Lowell............... 1917 <a oF 3,000 5,000 re 44,000 3 
Desert Power & Water Co. 
497 |Kingman—Oatman............. +e 4,300 4,300 1,800 3,500 i 45,000 3 
498 |Kingman—Chloride............. ae 4,300) 4,300 300 3,500 45,000 3 | 
Pacific States—(Sec end of tab/ulation for additional]! lines in this sectio|n) 
Portland Elect. or. Co. 
499 Sta. G—Sta. M..... dua ate 1924 ae tC 57,100 3 
500 [Sta.M—Sta. L............. ; a ree ei ti(ié‘ ew NG 57,100 3 

50! |Sta. G—Knott Sub. 1906 AS ane sono 57,100 3 | 
502 |Sta.O—Col. & Northern Sub. . se ee. . seecee °C, 5 eieSuneeds 57,100 3 | 
503 |Sta.O—Lents Sub........... 922 17,600 ee. |! eee Ors. 5 57,100 3 | 
504 Sta. M—Sta. H (Salem) Dias nie ate 1914-17 ee = sweet ll} wee a a 57,100 3 
505 |Beaver Creek Sub.—Sta. B...... 1917 eS: no ore a 57,100 3 
506 |Sellwood Sub—Green Poing..... . 1923 Sn usa |OUC( eC 5 57,100 3 
WO MN Br Oe oon vc ss caece nn 1923 Seer ene Ce ee es 57,100 3 
508 |Sellwood Sub.—Beaverton.. ee See ee- were: O° Akai Sarat 57,100 3 

California—Oregon Pwr. Co. 
509 |Copco—Delta.. , 1917 37,460 70,560 11,000 14,000 11,006 60,000 3 
510 Prospect—Gold Ray.. ; 1911 37,460 70,560 7,500 10,600 7,500 60,000 3 
511 |Castella—Trinity Center....... 1915 37,460 70,560 6,000 7,000 6,000 60,000 3 
512 |Prospect—Springfield........ 1922 37,460 70,560 8,000 10,000 20,000 60,000 3 
513 |Line 12—Roseburg............. 1923—24 37,460 70,560 Foes 60,000 7 
Pacific Power & Lt. Co. 

“514 |Naches—Pasco............... 1908 18,300 ag Sas ee 66,000 3 ( 
515 |Naches—Yakima........... . 1923 18,300 ; : 66,000 3 ( 
516 |Yakima—Priest Rapids. . sas te the 1911 18,300 Oe. | | manchtees : 66,000 3 ( 
517 |Priest Rapids—Pasco...... 1911 18,300 ai web , yas 66,000 3| f 
518 |Lind—Pasco....... ‘ea es 1917 18,300 ToL ; ; Part 66,000 3) ( 
519 /Tucannon—Pasco.... . 1914 18,300 cates ie | ; fee 66,000 3) ‘ 
$20 |Pendleton—Pasco............. 1923 18,300) Pee ore 66,000 3 ( 

| 
521 |The Dalles—Hood River......... 1911 Oe. 5. cue Sie ae eR 5 8 +009 3) ( 
522 |Bey erly—Ptiest Rapids.......... i9tl aa. a weess \s reer cao U66,000 3) t 
Southern California E41. Co. 
523 |Big Creek—Laguna Bell......... 1913 and 1923 gies tot dave ®  ettadatcs 220,000 3 5 
524 |Kern River No. 3—Vestal..... 1920 Pe ee ae: lg eg ta ae ee 66,000 3) 50 or 6 
525 |Kern River No. 4—L. A. No. 3.. 1907—1914 Aer a3 : hE. wie ots 66,000 3 5 
526 |L. A. No. 3—Colton...... 1911 thee. abincecen cco antl leknnenceaRHie Sato 66,000 3 5 
527 \Newark—Long Beach..... seat 1911 Bien ae Read = Soh moek iL) Ue eee Og en 66,000 5 5 
Los Angeles Bur. Lt. & Pwr. 
528 |San Francisquite—Los Angeles. 1916—17 89,356 119,656 89,565 99,200 120,156 110,000 3 5 
San Diego Consol. G. & El. Co. 
529 |San Diego—Capistrano.......... 1916—17—18 Y6,100 waar Se lnk has 10,000 66,000 3 6 
530 |Del Mar—Escondido............ 1923 Z 10,000 ec 10,000 ere eae 15,000 66,000 3 6 
531 |Escondido—Rincon............ 1924 Z 10,000 saat 10,000 ee 15,000 88,600 3 6 
Pacific Gas & Elec. Co. 
532 |Pit River—Round Mountain..... 1921 95,000 ge 158,000 a 110,000, 220,000 3 6 
533 |Round Mountain—Cottonwood.. 1921 eet : 254,000 PIP) lnkswsn 110,000, 220,000 3 6 
534 |Cottonwood—Vaca Dixon....... ee” 00s iegaee ats: 254,000 DRE |. -sdnese 110,000, 220,000 3 6 
535 Drum—Wise—Newark. Ee Gy 6rad be 1916—1919 74,750 Peas 42,600 SE os esis 110,000 3 6 
536 |Wise Jct.—Vaca Dixon.......... 1914 74,750 eae 21,300 26,600 ois 110,000 3 6 
537 |Vaca Dixon—Cordelia........... ee crete ae Peza 21,300 26,600 ey 110,000 3 6 
538 |Vace Dixon—Claremont ........ eS 06060 rae 53,600 79,400 oe 110,000 3 6! 
539 |Stanislaus—San Francisco........ 1909 43,375 oe. 33,375 40,000; _—=««w..... 104,000 3 6 
540 a eoeeeens 1921 | 41,500 aed 20,200 25,250 cats 104,000 3 6 
541 |Cordelia—Petaluma............. 1909 or prior [| _.,..... ae 4,590 EE aeeuss 60,000 3 61 
542 |Petaluma—Santa Rosa.......... SE | ees eres 4,590 Bee | oo uvees 60,000 3 61 
543 |Santa Rosa—Mirabel Pk........ OS end 19220 Flas Len kak 2,880 3,620 att nn 60,000 3 6 
544 |South—Inskip.................. Prior to 1913 WON lk cid 7,310 . ie 60,000 3 6 
545 |Inskip—Coleman............... Prior to 1913 Stee eral 7,310 sean 60,000 3 6 
546 |Coleman—Cottonwood.......... 1915—19 eet kes we 5,800 7,220 60,000 3 6 
547 SR —VONER.... oo. eee eee Prior to 1913 Ree | kesh 5,800 7,220 60,000 3 61 
548 |Hetch-Hetchy—Modesto . ee Te ee ee lp e ceRR Sem ant 2,880 3,620 60,000 3 6 
549 |Cottonwood—Hamilton Jet... ...|Prior sete eee ll keemcah ele 9,210 11,500 60,000 3 6 
550 |Hamilton Jct.—Maxwell Jct..... 3.3. Sl eae eas: 9,210 11,500 60,000 3 6 
551 |Maxwell Jet.—Colusa Corners... . SEPE  o cgeicl.) cule aie 9,210 11,500 60,000 3 6 
552 |Hamilton—Colusa Corners...... Priorto!913and1920; 0 9:210 11,500 60,080 3) addin Gi 
553 |Coleman—Hamilton........... 9 Gn og, oe ae 9,210 11,500 60,000 3 6f 
554 |Palo Cedro—Redding....... ...] Prior to 1913 oe 2'880 3,620 60,000 3 6( 
555 |Kilare—Palo Cedro............ Prior to '13,'15, "19 ‘oe 0Oti«isis8 jk 2,880 3,620 60,000 3 6 
556 |Kennet—Redding. AEE Prior 1913 & 1921 ae poy 2.880 3,620 Cr: 60,000 3 6( 
557 |Colgate—De Sabla.............. 1903 37,975 eed 14,650 18,300} 60,000 3 6 
558 |Lime Saddle—Lime Sad. Jct... . . 1906 3,000 2,880 3,620 60,000 3 6t 
559 |iCenterville—Durham Jet.. ee 1904 14,000 9.210 11,500 60,000 3 6 
560 |Smartsville—Marysville. 9906and 1917. | .... 2,880 SE ace 60,000 3 6 
561 |Heyman Jct.—Meridan.. ae 1909—1912 pieiiisiare 2,880 | 60,000 3 6( 
562 |Durham Jet. —Marysville.. we ees lll 9,210 See |) kw wns 60,000 3 6t 
563 |Cordelia—Marin.. eae 12—1915 ff 7,310 | cays 60,000 3 6¢ 
564 |Petaluma—aAlto.. er ts oe ee ee 0 4,590 EY oe 60,000 3 6 
565 Colgate—Cordelia ‘No. I Re 1900 15,575 9,210 See. |) wawesis 60,000 3 6( 
566 |Colgate—Cordelia No, 2. ...... 1900 and 1915 15,575 7/310 ee 60,000 3 6t 
567 |Alta—Davis.....- ween ceeee | 1907—1909—1912 54,750 3,640 eee 60,000 3 6t 
568 Colgate—Sacrament ie eres 1900 10,575 7,310 Poeee kee es 60,000 3 6¢ 
569 |Alta—Grass Valley............ 1912 2,000 3,640 4,560 60,000 3 6 
570 |Grass Valle olgate......... 1900 47,700 9,210 SO lg wakes 60,000 3 6¢ 
571 |Stockton—New Hope............ 1909— 1919 cate 2;880 3,620 60,000 3 6 
572 Elootre—Herdlye.. - a 1900 20,000 14,650 18,300 60,000 3 6C 
Herdlyn—South Tower. ‘IPrior 1911 and 1919 eee 11600] 14,500 60;000 3 oa 
Herdiyn—New ark..........-++. 1900— 1920 14,650 Ps vans 60,000 3 6 
Mt. View—Davenport........... 1907 CaS 9/210 ee) otc. 60,000 3 60 
ys RE: 1909—1912 se 23/200 — |... 60.000 3 6¢ 
> palmarnaces. 1920 7'318 ME | occa 60,000 3 60 
Modesto—Patterson.......... : 1920 ‘c 5,800 SOREL | eee e. 60,000 3} 60 
Patterson—Newman............ 1909—1920 - 4.590 8 eae 60,000 3 6C 
Newark—New Martin........... 1900— 1922 91,000} 34.700 men Ln. os 60,000 3) 60 
Drum—Deer Creek..........-- _ 92 43,000 9,210 11,500 Lawak 60,000 3 60 
Port Marion—Salinas. . . re 11'600 14.400) 60,000 3 6 
Keswick—Weaverville.. . | : ee leet} ncn 2,880 ome kk 60,000 3} 60 
Delta—Kennett. tees 19151919 9,210 cam... 60,000 3 6 
South Tower—Richmond. . Benn i 1909 poe 5,800 5 ae 60,000 3 60 
DR Soc cae esp Skis. > » oa 39,500 5,800 7,220 ore 60,000 3| 68 
South Tower—Ridge............ ore pt 5/800 7,200 site 60,000 3| 6] 
Claremont—Newark...........- 1923 33,500 29,300 ant... 60,000 3 60 
| 
Cordelia—North Tower.. Raya es ee le} 8,42 23,000} 60,000 
Volta—Inski ...{ Prior 1913 eee: Seseas [ae te 60,000 ; a 
Volta—Palo ioc... Prior 1913 Ra wate 9,210 SP cei 60,000 3 60 
Reddi ‘ottonwood hie: on ee EE oe 4.590 5,750 cone 60,000 3 60 
Marysville—-Nicolaus... vee 1907 ee 7,310 9,210 ee 60,000 3 60 
See ; Prior 1913 6,000 5'800 7:220 ti 60,000 3) 60 
Renaeid Pale SR we nsikevess Prior 1913 ccc | wee ee 9,210 11,500 a aie 60,000 3) 60 
Newark—San Francisco......... 1900—1922 90,000; ||... 29'300 36,600 60,000 3) “a 
Spaulding—Drum....--...------ 1917—1923 42,250 aan 5,800 7,220 60,000 3) 60 
Summit—Spaulding........-.--- 1923 42,250 5,800 7,220 60,000 3| 60 
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50 or 60 


11,000 to 40,000) 40,000—3,300—2,200.....) ........... 











5 Uae tee aeons 44,000—6,600—2,300.....| None....... 
eek eka aaca eine 44,000—6,600—2,300.....| None....... 
ht Ree ee ee, eae 44,000—6,600—2,300.....| None....... 
bach 4 RE, SBR re 44, ,600—,2300.....] None....... 
Palsy Seema atta linc sale 44,000—6,600—2,300.....| None....... 
eis conmie Sean okey 44,000—6,600—2,300.....| None....... 
Fa Ee ORES cae 44,000—6,600—2,300.....| None....... 
ya: Naked tr aa errata 44,000—6,600—2,300,....| None...... 
cam Glare ee an okie } EL. Os ks oa wae Rah mat 
AR ee) OR ey oe eee 
MEE are ee | CA hea Se 
TR ae Se: re 
4,000 to 90,000) 90,000 to 13,200—6,600 Yes 
4,000 to 90,000) 90,000 to 13,200—6,60u...| None...... 
4,000 to 90,000) 90,000 to 13,200—6,600...| None....... 
4,000 to 90,000} 90,000 to 13,200—6,600....; None 
4,000 to 44,000} 44,000to 2,200 | ........... 
Star Delta... ......... > ee 


Delta Star:....... 
Delta Star.. ‘ 












Star Delta........ + 02 of 


Delta Star..... Delta Delta......... > ae 
Delta Delta..... 5h Star Delta....... eh. 
See NN sss 60s oe 3 Yes.. 
DR Boa Wace sp x eels 44,000 to 2,200} None..... 
tia sad da Be ee Oaae a wc 6e-n xe ae emcees Delta... 
1 8] Yes.. 
1 2] Yes.. 
11,000 to 57,100) _.......... 
11,000 to 57,100 ia 
11,000 to 57,100 57,100 to 11,000) Yes.. 
6,600 to 57,100 57,100 to 11,000) Yes.. 
6,600 to 57,100 pee Yes.. 
11,000 to 57,100 Yes. 


= £00 O00 
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Delta Star.... 

Delta Star...... a 
OS eee ee 
eee 


Delta Star........ 


ae 
Star.. . 
Star... 


Delta Star........ 


NE a as ope as « 
Delta Star.......... — 
ROME ONE. occ v eee 


OO ee 
rer 
OS eer 


ee eee 
eee 
Delta Star............ 
ON See : 
BPOUUD ORES csc ccceness 









Q R 
Q R 
Q R 
Q R 
Q R 
Q R 
Q R 
| re. 
None... 
ido ce caves Saarue + al es 
Delta Delta... .. Yes.. 
CO BIO 665.60 « 5 g:0 meus: 
Star Delta........ 7 i —_ 
Syne ela sea ry aie Yes.. 


Star Delta and Delta Star| Yes.. 


is nus ns 64's Yes.. 
Stee uncer ye... 
WM akc nhs Yes.. 


Bier Bhar... 2. ccs Yes. 
Star Star...............| Yes. 
a. ee Yes.. 
gS eee eee 1 3k. 
Ns contin gach vgidse coe, 
NS asin ae tered de Weacmedes 
IR ys sc asthcccc sirdnnas 
Star Delta..............] Yes 
RE. 5 5 40s bra dasiahoosndas 
IG G44 46.0 act se acel.caus dues 
Star Star...............] Yes 
MRS ac ci ccraioscea Yes 
ee ree es 
Delta Delta.............| Yes.... 
RMI, aG.iis9 thu ates 
Gls Paced eee mea bead .| Yes 
N66 iccccese: Yes 
et eereeraere: |e 
Star Delta..............] Yes.... 
GO i chacc seek cas Yes.... 
I eo ivy Bede eens Yes 
Star Star............. Yes 
pO ee Yes 
eri niu & wintyidie a kaw , ae 
es oye aka ace Samat Yes 
Mi dinidieinconanved Yes 
ati iat an alae edt. Yes 
a Waeckw and vacdee as Yes 
pe ere ees ae eet 
a bits Suk kw ib: 0/smia ea batiin arte Yes 
a orn i oh ie a ate OR i. a whi 
Yes 
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None... . 


None... 
N ne... 
None... 
Not meas, 
Not meas, 
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None... 
None... 
None... 


None. 


None.. 
None... 
None... 


None... 


None... 
None... 
None... 


None... 


None... 
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Anaconda Harlow Butte... __ 
Anaconda Harlow Butte... . 
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250,000 
25u,000 
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3/0—No. 4.... 
2/0—250,000. 
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1/0, No. 1, No. 2.. 
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99,060—2/0... 


250,000 
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1/0 
No. 3—1/0—1/0... 
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a ee | 
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4/0 
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1/0 
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No. 2... a 
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2/0 
A a eee 
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eR eye ; 
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Gees a, . sco s eee ; 
4/0 
No. 1... 
No. lt... 
No. 1... 
No. 2... ie 
266,800 
266,800 
4/0 
266,800 
3/0 
a eee 
3/0 
1/0 
3/0 
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rece cence es bis Fe i/o eet oe ws 
Se UE OMG viiie ss ho oe cess e om 
: B) VOMOGRec cic. oe vnc en vives 
Std. Pin. Ohio Brass, Thomas, West. . 
Std. Pin. Ohio Brass, Thomas, West... 
Std. SR: Ohio Brass, Thomas, West.. 
Std. enh ss. Ohio Brass, Thomas, West. . | 
RS sy oi Pin i Ohio Brass, Thomas, West. .‘ 
TE ii harwss esis, Ohio Brass, Thomas, West.. 
Mh tees ae Ohio Brass, Thomas, West. . 
Std MN isxs. Ohio Brass, Thomas, West. . 
500} | pin I RG oases deh ods shoes 
: | pin RE iL Ss Rati Bisa gy asia ss 
| pin Se re eee 

ates ! pin I 50 Cs nae ena 
1,250] 5 dise I 5 a exes eee es 6 dise 
1,250} 5 dise | 6 dise 
1,250] 5 lise Si. 5.6 6's sine x ake 6 dise 
1,250] 5 dise BS oo GN on 04 eire es 6 dise 
65] | pin MRR cae N guts 658 8 he 4% | 2 dise 

| 

, 3] Thomas, Jeffery-Dewitt.....| 

600 3| Thomas, Jeffery-Dewitt.... 

600] 3 and 4.. MOND 6 issn ss « wee 

3 and 4..... EE teat argts yaa 
3 and 4.. Thomas... 
| pin... Ohio Brass, Locke. 
5,000] 3 sus... MR a uied\.s + six faiethans WM sais es 

800} | pin... Ohio Brass, Thomas..... . 

800} | pin... Ohio Brass, Thomas.... 

4sus... Ohio Brass.,.... 5 sus... 
Pees... Ohio Brass...... 4sus... ae 
| pin.... Ohio Brass...... 4sus... 
| pin... Ohio Brass.. eae 4sus... 
4sus... Ohio Brass... .. . 5 sus... 
1 pin.. Ohio Brass... i Seeeeen 
BS eis we ORO BUAG...... sessed 4sus... 
DS Ohio Brass.. 4sus... en 
5 sus..... ...| Ohio Brass.. WRI 6 ie ko sca 

Laritaed “RS Ohio Brass... 4sus... 
Pin. . Locke, No. 351, Ohio Brass, |No. 12,855 
Pin.. Locke, No, 351.......... 

. Pin er Locke...... aa ; 
1,450] 4sus.... Ohio Brass, No. 25,622... 

: Pin... Ohio Brass, No. 12,855... re 
1,050] Pin.... Thomas, Locke. OS oe sarin 
1,050] Pin.... ...| Thomas, Locke. . a ee 
1,050] 32 mi., pin....| Thomas........ 5 dise 

12 mi.—4 disc. 
500} Pin ‘ Thomas.... 5 disse... ... 
1,050} 5 disc. . Locke. . me | ee 
‘shane 45 mi., pin.. Thomas, Locke. . 5 dise Ba oa 
49 mi.—4 dise. 
1,050} Pin.... MNEs Witla sv os case aie xtters POS nae 
21 mi., pin... . 
26 mi.—4 disc.| Thomas. . 47 mi.—5 dise.. . 
7 mi.—5 disc. 7 m.—7 dise.. . 
a | ee a eee ee ee 
Wace Std. 10” c.& p.|Locke,O. Br., Lapp, Westgh.St}1., &hi.str.c & 
W 12, 
bate .[Std. 10” ¢.& p.|Locke, O. Br., Lapp, Westgh. St/d., & hi. str. c. & 
ay. Std. 10” c.& p.|Locke,O. Br., Lapp, Westgh. St/d., & hi. str.c. & 
_...JStd. 10” ¢.& p. |Locke, O. Br., Lapp, Westgh. St|d., & hi. str. c. & 

...JStd, 10” c.& p. |Locke,O. Br., Lapp, Westgh.St/1., & hi. str. c. & 
3,500] 7 sus....... Ohio Brass, No. 25,620... 8 sus... 

775 AP eee 
1,150 eS a ree 
1,150 RS shad 6 cich os 
3,300] 3—13in.dise.| Ohio Brass, Locke. 10—10 in. disc. . 

10—10in. disc . 2—13 in. disc. . 
3,400} 10—10in.disc.| Ohio Brass, Locke... 10—10 in, disc 
3—13in. disc. 2—13 in. dise 
5,600} 10—10in.disc.| Ohio Brass, Locke. 10—10 in. disc. . 
3—13in. disc. 2—13 in. disc. . 
1,990] 7—1vin.disc..| Ohio Brass.......... 7—10 in. disc. 
1,900] 7—10in.disc..| Ohio Brass.......... 8—10 in. disc... 
1,900] 7—10in.disc..| Locke...... 8—10 in. disc... 
2.7505 7-1 2in. dise..| LOOKS... 2.0... cceee 8—12 in. disc. 
2,000] 5—10in. disc. .| Ohio Brass... . 
2,750] 5—10in.disc..| Ohio Brass... . 5—10 in. disc. 
1,400] 5—10in.disc..}| Ohio Brass... . 6—10 in. disc. 
1,400] Pin, 66,00)kv.| Various....... Pin, 66 kv.... 
500] Pin, 66,090ka.| Various..... Pin, 66kv.... 
Pin, 66,000kv.| Various........... Pin, 66kv.... 
Pin, 66,000kv.| Vaious............. Pin. 66kv.... 
Pin, 66,000kv.| Various..... Pin, 66 kv.... 
Pin, 66,000kv.} Various..... Pin, 66kv.. 
Pin, 66,000kv.| Various..... Pin, 66 kv.. 
Pin, 66,000kv.| Various............... Pin, 66kv.. 
Pin, 66,000kv.| Various............... Pin, 66kv.... 
Pin, 66,000kv.| Various................. Pin, 66 kv.. 
Pin, 66,000kv.| Various..... Pin, 66 kv.. 
Pin, 6S.00Ukv./ Various..... Pin, 66 kv.. 
Pin, 66,000kv.| Various.... . Pin, 66kv.. 
Pin, 66,000kv.| Various..... Pin, 66 kv.. 
Pin, 66,000kv.| Various.... . Pin, 66 kv.. 
Pin, 66,090kv.| Various. .. Pin, 66 kv.. 
Pin, 66,000kv.} Various. .. Pin, 66 kv.. 
Pin, 66,000kv.| Various... Pin, 66 kv.. 
Pin, 66,000kv.} Various. .. Pin, 66 kv.. 
Pin, 66,0)0kv.| Various... Pin, 66 kv.. 
Pin, 66,0)9kv.| Various. .. ‘ Pin, 66 kv...... 
7—10 in. disc..} Ohio Brass... . 7—10 in. disc... . 
Pin, 66kv....| Various... Pin, 66 kv.... 
Pin, 66kv....| Various.... . Pin, 66 kv.. 
Pin, 66kv....| Various... Pin, 66 kv... 
Pin, 66kv....| Various..... Pin, 66 kv.. 
eS ee |) eee Pin, 66 kv.... 
OEE ee | ae Pin, 66 kv.... 
Pin, 66 kv.. Various... Pin, 66 kv.. 
Pin, 66kv....| Various....... Pin, 66kv...... 
7—10 in. disc..} Ohio Brass... . 7—10 in. disc... . 
7—10 in. dise..| Ohio Brass... . ...| 7—10in, disc... . 
7—10 in. dise..| Ohio Brass... . ...| 7—10in. disc... . 
Pin, 66 kv....| Various..... cy am, OO KV.....-. 
5—10 in. dise..| Ohio Brass.. ...| 5—10in. dise... . 
Pin, 66 kv....| Various..... ...| Pin, 66 kv.... 
Pin, 66 kv.. Various..... oo) Bay CORY. 5. 
800} Pin, 66kv....| Various....... ..| Pin, 66kv...... 
8—10 in. disc..| Ohio Brass... . 9—10 in. disc.... 
Pin, 66 kv....}| Various... 5 rw a ol Ee es 
6—10 in. disc..| Thomas, Locke... .. ...| 6—10 in. dise.... 
Pin, 66 kv....} Various......... ot RORY. «5. 
Oe eee eo oe .| Pin, 66kv..... 
Pin, 66 kv.. Di itis 6a 500''e Pin, 66kv.... 
Pin, 66 kv.. Varseus......... ..| in, 66 kv.... 
Pin, 66 kv. . NI kc vives 9% 6 wi .| Pin, 66kv...... 
7—10 in. disc..) Ohio Brass, Locke... .. 8—10in. disc... . 
7—12in. disc. 8—12in. dise.... 
Pin, 66 kv.. Ce Pin, 66 kv.... 

500] Pin, 66 kv. Various..... Pin, 66kv.... 
1,500] Pin, 66 kv.. Various..... Pin, 66 kv.... 

500} Pin, 66 kv.. RS ee Pin, 66 kv.. 
3,100] Pin, 66kv.. Various..... Pin, 66 kv.. 
1,000] Pin, 66kv.. Various..... Pin, 66 kv.. 
1,500] Pin, 66kv....| Various Pin, 66 kv.. 
3,200] Pin, 66kv.. I na oa ote ace Pin, 65 kv. . 
1,000] Pin, 66 kv.. Various » Pin, 66 kv.. 
1,000] Pin, 66 kv.. cs cacaarnalees Pin, 66 kv.. 

O ccurwisehkasoe a 

PE nate c vA ev RRS wena mare 

SiS ces back eae eke 
1 pin S50 Np ibe huk we ees Rae 

OE \welveiee ch Ceo 

rr oe ae 
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Vario 
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Hewl 
Hew! 
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Thon 


Lock 
Lock 


Lock 
Lock 
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Lock: 


Lock 
Lock 
Lock: 
Lock 


Ohio 


Lock 
Lock 
Lock 


Ohio 
Ohio 
Oho 


Ohio 
Ohio 
Lock 
Lock 
Ohio 
Ohio 
Ohio 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Ohio 
Vari 
Vari 
Vari 
Vari 
Vari: 
Vari 
Vari 
Vari 
Ohio 
Ohio 
Ohio 
Vari 
Ohio 



































4) Westinghouse...... oc cs pIMMEBHO Ss. 505 None 
4) Westinghouse........... HOMER oc ccens None 
4] Westinghouse........... | BOONE ss co sces None 
| 
3| Hewlett Westinghouse....| None........... None 
3] Hewlett Westinfhouse....| None........... None 
3!) Hewlett Westinghouse. ..| None........... None 
3! Hewlett Westisighouse....| None........... None 
3) Hewlett Westim@house....}| None........... None 
3! Hewlett Westinghouse....| None........... None 
3] Hewlett Westinghouse....| None........... None 
3) Hewlett Westinghouse... . | None None 
1 
CONG PRs ses ow suas PPIOMds sc ocusies None 
.. . . ie Pnann sess ces sascha None 
ET. vob 's eect ed ) eee None... 
IN: 4 so S00 e awe ha yn Sa None... 
None... 
None... 
None... 
None... 
None... 
4) Thomas, Jeffrey-Dewitt... FMS Ja cen None... 
4] Thomas, Je pesied Dewitt...| Nome........... None... 
4] Thomas Sey Ras None None... 
We MIR, << ve pkg ave xc | None None... 
We SMM Soiree ocean | None None... 
5} Locke No. 5,800......... MNEs svcc kes Yes.. 
tenes NNN 256k 0 CO c6tbS kak TS oho s ice ewes 
| eo eee ee . SOOPPTT Ee None... 
7 ROOMS 's 5<ids Sikewe aa Pcasenceeas None... 
ORIG MGR sis ccc ccnsecs BOOB ccc svc +) meee 
ORIG BOMB id dc ccccccace None.. None... 
CUI rns sé vcnscesa POs cass None... 
SL og wc Bo becsees None...... None... 
ON SECO Te None,..... None... 
COS cs tcceceunten POUL ah hie es None... 
I cs knwo xiekeis None....... None... 
CP Ns bcbaessenee None..... None... 
RU Ns astiac eae <i None....... None... 
CM oc Sacccccns None,...... None... 
5 5! Locke No. eeestsess° OO eee}. 
4] Locke No. 5,800. . None....... ...| None... 
5} Locke No. 5.800. None...........| None... 
5} Ohio Brass No. 25,622....| None...........] None... 
ROE Soe Pease aieiwala on nan dah None...........}| None... 
Thomas Locke Ohio Brass| None........... None... 
‘Thomas Locke Ohio Brass} None.......... None... 
; Thomas Locke Ohio Brass| None...........| None... 
Thomas Locke Ohio Brass} None..... ..... None... 
Locke See oe 
setae Thomas Locke Ohio Brass} None...........] None... 
Locke... . None, . None... 
; i. ‘Thomas Locke. None.. None. 
bimeee "RMON. woe cee None.... None 
r.¢. &P.! 1 coke O. Br. Lapp. Wghe | Yes Yes 
dbo &p Locke O. Br. Lapp. Wzhe.| Yes............ None 
sha Locke O. Br. Lapp Wahe| Yes........ ‘ None. 
r-¢-@ -| Locke O. Br. Lapp. Wghe | None......... None 
r.c.&P-! Locke O. Br. Lapp. Wehe | Yes......... None 
Ohio Brass No. 25,620 ORs aklecan None 
: Locke.... None.... None.. 
7 Locke None None 
Locke... . None None 
“ on ‘| Ohio Brass Locke... . Wait hk. Yes... 
n. disc. - | Ohio Brass Locke ee 
- = ‘| Oo Brass Locke. . re Yes 
. =e. Ohio Brass.. Nome... 2... None.. 
° din Ohio Brass None... None 
' > Locke None..... None 
1 5 Locke as None..... None 
li Onto Brass. None... None 
, i Ohio Brass.. None . None. 
» FEED « Ohio Brass None. None 
Rs Various , None None. 
oe og sre Wasa a ) See None. 
as ee None.......... | None. 
af EL, wae wolame-ss PR ais % 65 None.. 
a VARIOUS... 00 ce None...... None.. 
ave Various...... None...... None... 
or Various ... ae None... 
a Various. .... nas See a None. 
aa Various...... None None.. 
Bae Various. .. Se None... 
pees VARIO «> ons « Oe None. 
oa Various. ... Dae wars: None. 
os Various....... None...... None.. 
sass Various.. aks eu None. 
pres Various. Pera ss None. 
Bes Various  aiais x x 5.4. None.. 
Bae: Various... PEE Kaew teu es None... 
KV... Various... eee . None 
os Various... | ei None... 
By ns WHOIS 5.6650 02 jo None. 
ets Various Sac OO None.. 
. disc Ohio Brass... TEOUE c Zaees s None 
KV. . Various... . A None. 
KV. Various. ere None.. 
kv... Various. None........ None.. 
KV. Various NOMO..<. 03> None. . 
KV... Various. . i None .. 
KV... Various... ME 5 no's 6s None.. 
KV... Various.. i ae None.. 
KV... Various None..... None. 
- dise Ohio Brass. . . None... None. . 
» dise Ohio Brass. None... None. 
. dise Ohio Brass. None... None . 
KV. Various.. None.. None... 
. dise Ohio Brass..... . NOMO.c6.. 0. None. 
KV. Various... .. None...... None 
KV... Various. . None...... None 
KV Various. . / ee None.. 
. disc Ohio Brass. . None...........| None.. 
KV... Various. None...........| None... 
. dise Thomas Locke. aes None... 
kV. Various.. . ae None. 
kV. . Various.......... None....... ...| None.. 
KV... Mf icasace None...........| None.. 
KV. Various None...........| None 
ra Various..... 66k eS Cee ken None 
- _— Ohio Brass Locke... .... None...........| None 
KV. . Mid 6c oc baintne eas None...........| None.. 
pe : isc caacen cs BN 8 56 5s os None 
od I ss. 5b ¢90'0 0 ote do. 4: ine None. . 
ad eee None.......... | None, . 
kv | eer WOMB... cece se oh ROMO... 
kv OS ea eee “eee None 
kv. eS rer NG Sadie e 9 None 
kv WM Cadccktbeveseses None...... ; None 
kv. Ic nek nxiten es Rs is sei None 
kv WOK bs ccekant ve cues po None 
ae 6 gos atte nine 





Ritter Conley Milliken............. 
Ritter Conley Milliken. 
Ritter Conley Milliken. 
Ritter Conley Milliken............. 
Ritter Conley Milhken............. 


RS, «ab ae<seswaeadae Caen x 
pre EeE EC © CET 


PS x00 cRWGs Cnedscedboeedceen 


Cancade Timber Co. ....ccccccctens 
Cascade Timber Co........ccceee-- 


Pacific Coast Steel Co. . 
Milliken . s 


Mulliken 


ee ee ee 
ee ee ee 


Milliken Pac. Coast Steel Co....... 


Bla‘ w-Knox. 
American Bridge Co. 
Riter-Conley. , 
Riter-Conley 


Blaw-Knox...... 


Pie Cee Bae oa viv c Fede cccsecs 


Pac. Coast Steel 


Pac Coast Steel 
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Santa Maria—Better via......... ee - ll ee. ee 6°”! le teat) Ug 8) 60,000 
Corcoran—Alpaugh......... ata.  ...-.0) wile = ti(iti«tCS NI pr a 60,000 
Western States Gas & El. Co. 
Amer. River—Valley Spr.—Stockt} on 1903 fk oe Se 10,000 OO coves 60,000 
Amer. River——-Galt— Stockton . 7 1903—1906 er 10,000 i ei 60,000 
El Dorado—Nigger Hill Jet.. 1923 ee: Oi(iwtw te 50,000} 75,000} °° ° 60,000 
Weaverville—Eureka...... 1906 GE | so wee 2,150 aoe 60,000 

Coast Valleys G. & El. Co. 

Salmas—Soleded RN awe hs 638d « 1912 Purchase energy.|  —..... -. 5,000 Seed) ie 55,000 
RR AONOUN 5 5.5 cece cess 1920 Purchase energy.|  _—_....... 8,000 aya 55,000 
gee a King City.. ' 1913 Purehase energy.| —.......... 5,000 18,000) 9° 55,000 

Middle Atlantic States (Conti|nued) 

Pennsy\wonic Power & Bieta Co. 

Harw er met 1922 eet eakeey tis mae Citi 66,000 
Harwood—Shenandoah........ 1923 SEAN eGCCES 0 C—CtCi(“‘i‘“‘i‘i*‘*‘C we ww 38,000 66,000 
Harwood—Wilkes-Barre....... 1922 eet: 7ntceee 8 8 8 8=—is anes 62,000 eee 66,000 
Harwood—Hauto....... xe 1918 sicce—teneee) Oi‘j“(j“ “OE 144,000} 1 66,000 
Hauto—Frackville........ 1921 ee | eres 24,000} || 66,000 
Hauto—Shenandoah. |... 1924 Se Oirectaset ti‘ 35.000, | |' 66,000 
Kauto—Siegfried.............. 1923 We okie 0 t—~“—*~*s«C vv 28,600; ...... 66,000 
Shenandoah—Exmange........ ee eae 

Shenandoah—66 Iv. Tap.. ce ll atta US OR MOOT ws soi brig 
Oneido Colliery T: We Pe ore | ee ee | RE Nn ee ae Le eas 66/000 
Shenandoah Boro. Wr. Wks. ‘Tap. 1919 eR aes 66,000 
Mahonoy City Ta.. 1922 inno ae 66,000 
Lawrence Col. Ta)............. 1922 a ee | qf a. 66,000 
Eastern Penn. Ry eee. - Caeeae 1923 [ZC eee | Sen a GaSe 66,000 
Candlemas rn § ia ASS REO 1924 June ~~ ae lo ee , ea 66.000 
Frackville Exchang........... ; 1922 AAS eat es, ee cone 66'000 
Frackville—Shamain........... 1922 orem eee 27'500 meted 66'000 
Girardville—66 Kv Tap.. er 1922 Cee One (mm nm Bee F ae 66.000 
MS Bae ws sees es 1921 i. a: EE ras teens oes 
Centralia—66 Kv. Cap... ee 1919 cece. “<eeee'| |.  ceuceat Penk oe 66.000 
Mid Valley No. | ‘lap.. ae 1923 oe eee ee ee Beka 66.000 
Mid Valley No. > ee : 1924 oc sae 9. bs lO epee ho a 66.000 
Shamokin—Mt. Crmel Tap. . 1921 ‘cok | Saget + oo Races : ie 66,000 
Exchange—Mt. Cone Tap. 1921 Vt ee eee ee! eae : OF, | seen 66°000 
Enterprise Tap............. Sa 1922 as Re es | RE a Ss AN eee yas 66'000 
Exchange—Danvilk............ 1923 Lee ge Sane ne 31.000 ees 66'000 
Exchange—Sunbury............ 1919 ie Se, =! SRE pe Ce 66,000 
Exchange—HickorySwamp.. ie 1922 we AS cone 9 Secs ° ah. 66'000 
Shamokin—66 Kv. eee 1924 Nc ae Mee 8 | GROSSES - tenes $6068 
Shipman Koal Co. tap. Richa 1923 eden ee chine ea tees s6'eee 
Buck Ridge Coal Cc Tap........ 1923 an. cee wee : sreee 66°00 
Sunbury—Milton............... 1924 CAerdceseee | CS “one ) °*t>** 66'000 
Milton—Williamspct........... 1924 3,100—24, 400 nn ee an.) 66'000 
Williamsport ae. k cease eis eae seat (et * ses ead Ne a ee 66,000 

Williamsport—Lock Iaven...... 24,400—5,500| —=s«t........ oOckGR ER eee) + cane , 

St. Johne—Freeland............. 1923 ee aE vevARE NN cs sens 66,000 
wutee-Basre—Piymath eed awe 1924 ee | lee 66,000 
Phoenix—66 Kv. Pe. eee s owe 1922 cuba). ae Seep, ‘24 000 We aes 66,000 
cherry Hill—66 Kv. * Discov ses 1924 tweegee. «teva ae ; we 66.000 
eet. grssenneees oo oe: Se iets eseoee Wl 5. 66,000 

entown—Siegfried........... ee... eel “oS ee ere Bt ee Se , 
Allentown—Freemansourg....... 1924 43°000 eer a ee T's00 sweet ae 
Hauto—Siegfried.............. 2S) a ae 
Siegfried—Bethlehem Steel... | 1912 eee ee TS TOPO soos or 

West North Central States | (Continued) 

Kansas Gas and Eleciric Co. “gg” “pa” ‘i “i 

678 |Newton—Wichita.. 5a bea er 7 ( ro 
679 |Wichita—Midian.... ||| ade 28,000 28,000 11'000 27°00 22'000 60,000 
680 |Towanda 8.S.—Pexboty Sub.. ie Ul ah 12,000 24,000 24.000 60,000 
eh elena ee oaks 88. ae 14,000 a 31/000] 62000] 175,000] “U-U 60,000 
683 |Augusta 8. 8.—Augusta., es ae “ae —_— a he 60,000 
ndependence—Cherryvale...... sine 1,030 as oe ae a 
685 |Cherryvale—Neosho Loop....... asics 2660 0 Pees yo 1 ee prog e 
686 |Buffville—Fredonia............ aie LO |” Skee aeaeee 7,000 15,000 15'000 60.000 
687 |Cherryvale—Bufiville. |... ||. eta I. yh BESS. 14,000 27:000 17°000 60/000 
> 688 |Cherryvale—Coffeyville. |... oe ee * Cl eee ee 18,000 35,000 35°00 60, 00 
689 |Burrton—Buhler.............. cei ME, sci OM, 6 (Puae a eas 7'000 74000 780 0 60,000 
690 |Burrton—Van Arsdale. ........ oa SOM. . aavieal 15,000] 30,000 30, ‘000 60,000 
ei Valley—Center Midian... .. . ° ee a ae I ane 20000 40°00 yh ‘eee So'ses 
2 |Pittsburg—Mulberry.... ||| |. EE ere | uae 15,000} 30,000} + 30000 60,000 
West South Central States—| (Continued) 
693 Ire Worth Nerwosd 1914 
° orth—N orwood. 2 ie. ll lO ll ee eee 
694 |Norwood—Dallas. ae 6660 eres eel | stiees 60,000 
695 |Norwood—Jenkins.... —06—UClUti“(tit lk 15,000 20°000 60,000 
696 |Payne—Bonham.... ea a ell ce 2,000 5,000 60/000 
697 |Jenkins—Commeree............. 1916 2,000 5,000 60.000 
698 |Roye City—Terril.............. 1924 2'000 3000 60,000 
699 |Dublin—Brownwood.... ....... a 2'000 3000 60,000 
700 |Jenkins—Trinity Hts.... ....... 1914 10000 15'000 60,000 
70! |Waco—Taylor.......... fic eae 1916 10'000 15'000 60,000 
702 |Hillsboro—Leon Sta.. .. ....... 1924 ’ 20'000 60,000 
703 |Norwood—Bowie....... .....-- a ”.~—hlUlU lll Cdl (SC 10,000 132,000 
704 |Payne—Jenkins...... —-””)0lC i (A Ee ese 60,000 
705 {Fort Worth—Waco... — ao OC oR eee 1) ‘acs 60,000 
706 | Hillsboro—Corsicana. . 1923 sue 10.000 wees 60,000 
707 |Corsicana—Fvrris.. . 1917 aa a8 10'000 60,000 
708 \Trinity Hts = Hillaboro.. eS Ul See Ce a. oe 60,000 
709 |Corsican—Athens. . ‘ — 2 (Ce 9 Se) eR ~-y >< os. 0e8 
710 {Athens—Tylar... 1923 Sp eagle Ba 60'000 
711 |Athens—Palestine.... shee <5 1923 te See ie | e 60/000 
712 |Trinity Hts —Dallas............ = tt tae 2a se sel ‘s.ee 
. 
Mountain States (Continued) 
Idaho Power Company 
713° | Thousand Springs—Caldwell.. Faas 1921 cee, ee, an ey oN Nee. aed 132,000 
714 |Caldwell—Ontario. . as 1923 ae: Ce 0!Ct”St*C«S eck Sa Se Ls ce 132.000 
715 Pocatello—Blackfoot. . .s 1919 «<a. i © wuss ieee | Aioaens 44,000 
716 |American Falls—Pocatello. . 1922 > carsaneeee  .. ~ Sigegee eo eh ees 44,000 
717 |Malad—Boise......-.----+-+++> 1911 52,120 44/000 
718 |Swan Falls—Nompa.. cteeee 1906 ae. sce pee 44,000 
719 |Swan Falls—Caldwell. . bile 1913—1918 See. ken, =. 66,000 
720 housand Caldwell ae) wees 1918 Sees, = eee SO ee 66.000 
721 |Oxbow—Ontario.. . ++» -{1909—12—14—16 Pe: asc | eee 66,000 
722 |Swan Falls—Lower Salmon sibs 1910—!I—22 52.120 44°000 
723 Shoshone Falls—Oakley... ‘s 1912 Se crm, Sh) hm eee Pr 44,000 
724 |Malad—Twin Falls.....-------- SE ee ame A ae : 44,000 
Pacific States (Continued) 
725 | White River—Mass St. enttie.. me 90,000 55.000 
726 |White River—Mass St . hows 90,000 55/000 
727 | White River—Sta. A (Tacoma)... oe 90,000 55,000 
728 |White River—Sta. A (Tacoms).. i ta 2 90'000 53'000 
729 |W hite Riv wr eeeren . wees 110,000 55,000 
730 | Wh hite River—Electro tee 110,000 55,000 
732 White R. ‘—Jefferson St. (Seattle ° oven 90,000 55. 000 
733 |Snoqualmie—Renton.. Son 26,000 55,000 
734 Snoqualmie—Renton.. ceee 26,000 55,000 
735 Snoqualmie Falls Lumber Co.. sabeke : a 55'000 
736 |White R.—19th St. (Tacoma). . : oot 90,000 55,000 
737 White R, —Smelter (Tesoma) : one 90,000 55,000 
Electron—Cumberland..... .. tees 20,000 55,000 
Fern Hill—Tenino.....---- ee a eee od 55,000 
Snoqualmie—Everett Set aer ae oene 26,000 55,000 
Snoqualmie—Everett. . + oes 55000 
White River—Wenatchee..... 110,000 
Tenino—Kalama...------- >>>: 45,000 
Electron—Tenino. . oe eeees tees 55,000 
Burlington—Anacortes.....-.- wie a -o-....) aswel eee 55,000 
Seattle—Everete.. ete he A eee eee ala 55,000 
White Revere ciand | oie 55° 








” Utah Power and Light Co. 
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79 2/0) Cu. 
92 2/0} Cu.. 
1 3/0} Cu. 
81 2/0} Cu. 
poe) BOS eee ; Al. od 96 He 
22.1 2/6, A.C. 8S. R. 96H 
ES in a cite bibeae ‘ Al. %H 
22.1 2/0; Cu.. 
13.7| 3/0 and No. |..... Al.—Cu 
40.2 4/0} Cu. 
19.6 250,000} Cu. 
21.8 4/0) Al 
16.8 3/0) Cu. 
23.5 250,000} Cu 
12.7] No. 0... Cu. 
2.6) No. 1... Cu. 
0.3) No. 4... Cu. 
1.2] No. 2... oie Cu. 
3.3 3/0} Al 
2.32 2/0} Cu. 
eee 4/0} Cu.. | 
3.6 1/0} Cu. = 
14.1] No. 0—4/0,.. .......... Cu. 
19.6 2/0} Cu. 
0.1 2/0} Cu. 
0.5}| No. 2... i dace ee 
1.1} No. 4... Cu. 
0.5} No. 1... Cu. 
0.5) No. I... Cu. 
3.3 2/0} Cu. 
1.3} No. 1... Cu. 
1.9 2/0} Cu. 
14.0) No. 1... Cu. 
24.5 2/0} Cu.. 
2.2) No. 1... ’ Cu. 
0.4 2/0} Cu. 
0.8) No. 1... , Cu. 
3.0) No. 1... wi Cu.. 
14.4 2/0} Cu.. 
21.0 2/0} Cu.. 
ali ah adda 1/0} Cu.. 
27.3 2/0} Cu.. 
5.5 2/0} Cu.. 
4.0 3/0} Cu.. 
20.4) No.0... ae . Ce.. 
an ee i keua) <<< : Cu.. 7 
3.2 2/0—4/0) Cu. 
19.7 4/0} Cu.. 
8.0 3/0} Cu.. 
47.7 250,000) Cu... 
2.2—I1.1| 250,000—$-inch ; Cu.—Steel... 
| 
28.5] No. 2... ; Cu.. 
35.2 2/0} Cu.. 
18.0} No. 2... .| Cu.. 
213.8 3/0| Eq. Al 
46.5 2/0) Cu... 
3:3 2/0! Cu.. 
8.6] No. 3... ss | Cu.. 
60.8 1/0—1/0} Cu.—Eq. Al 
10.0) No. 4... acti Ce... 
16.7 2/0] Cu.. ‘ 
17.0 3/0) Eq. Al. 
9.5) No. 4... Beis aes Cu.. 
14.4) No, 2... 2 Eq. Al.. 
24.5 3/0) Eq. Al. 
14.6 aIee Gese< 
eee ee Cu.. 
7 2/0} Cu. 
ee ee Cu. 
SS Sas so wees a Cu. 
61 No. ss Cu. 
17.3 3/0) Al 
CR eee oe ; Cu. 
OM Css cck Scdaews : Cu. 
79 3/0) Al. 
100 4/0} A.C. 8. R 
91 4/0} A.C.8.R 
54 1/0} Cu.. 
102 1/0} Cu. 
41 3/0} A.C. S.R 
35) No, 1.. Cu. 
ass cables deuce ; 
38 2/0} Al 
33 2/0} Al. 
35 2/0) Al. 
5 7 
114.2 4/0) Al. ee | 
29.0 4/0) Al... 
23.9 1/0} Cu.. 
23.0 4/0) Cu... 
ee SS ee ee : Cu... 
26.2 1/0| Al. 
SS ee .- | Cu. 
71.6] 3—No. &............. Cu.. 
I Me rat he es a ied Cu.—Edq. AL. 
I Wiia occa dre sete ees. 
RS Wha cio dar egret Da:¢ oo a Cu... 
ES Dinan > cadameaes acaxee Cu... 
28.4 tae 6 ft. 
27.0 Cu. 6 ft. 
12.5 Cu. 6 ft 
12.6 de oe Sint 6 ft. 
20.1 Cu. 6 ft. 
20.1 Cu. 6 ft. 
30.9 Al. 7 ft. 
30.9 Al.. 7 ft. f 
19.1 , Se as 7 ft. Z 
19.1 Al.. 7 ft. Z 
OL. us SiclaMau de alae Cu. 7 ft. Z 
10.7 cy dre ae 7 ft. 4 
11.4—17.1] 2/0—No. 4 Cu.. 7 ft. { 
pO Eee Cu. 7 ft. 2 
NR Ms. os dds Cowes cada dees 7 ft. 4 
SE Se rer ee ess sit ea eon 7 ft. Z 
Si ee Cu. 7 ft. 4 
112.1—8.5 2; A eae X-X | 
75 Oe Seer ere rere Cu. 5 ft. 4 
37.7 Nika kine aks Bee 10 ft. 
Mss «6x abimeine d Nh st luda dchiis 7 ft. 4 
22.6 aw de aca 7 ft. 
NS Goss. cosllbins saeacning Mretaos aves 7ft. J 


















y 
oe 
S 


= 
° 


Vue ww we 
secs so 


~~ 
a 
> 


3, 
3 
3 
3, 


we) 
So 





2/0 


4/0 


250,000) Cu 
4/0) 





3/0 
250,000) 








en eee) 
cs oc cs & 


w Nhe NN 
ce ocooooo 


coo oc ooo co 


oo 


2/0 


3/0 


- coco cocoocoo 


co coco 


AAAAAL 
, 


000002 000>> 
eee ere mere 


~*~ eee 
oococo 





Me ee 


¥¥ 
$s 


Nm ae 
Ss sec 


Cu.. 
Al.—Cu 


Al 
'—Ea. Al 
q. Al 


Al 
Al. 


mS 
é 
> 


‘—Steel.... 








ow an ave s-s—“<OC;*;*é‘é(;w’. 
“ Utah Power and Light Co. 
748 Grace—Terminal ERIE 1914 
42 30 30 . 34 R 
OE FE Sere 30 30 34 
84 30 30 34 , 
84 30 30 34 8 
ee ees Ge 
120 Horis.—120 Vert.) ............-J ccrccct ee} ttt 
120 Horiz.—120 we. 
120 Horis.—120 Vert.| ..........---P cccc ccc] tte bee 
90 Horis.—78 Vert..| ..........-.-) cccccct ed ttt tee ee 
90 Horis.—78 Vert..| ...........--} ccc ccc ttt teh tree eeeee 
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West North Central States | (Continued) 
Kansas Gas and Elecrie Co. “3.9” “TT” 
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690 |Burrton—Van Arsdale. ......... jose enn ~ 9 Gaswesd—t “cee 15,000 30,000 3 
691 |Valley—Center Midian....... : .. ee eA eee eee 20,000 40,000 3 
692 |Pittsburg—Mulberry............ ae ie) | 6 eee eee 15,000 30,000 3 
West South Central States—| (Continued) 
Texas Power and Ligh Co. 
693 |Ft. Worth—Norwood......... 1914 ee ste won 20,000 40,000 3 
694 |Norwood—Dallas.............. 1914 Se eae an 20,000 40,000 3 
695 |Norwood—Jenkins..... ...... ; 1914 ka weil 15,000 20,000 3 
696 |Payne—Bonham................ 1916 Ses twee 2,000 5,000 3 
697 |Jenkins—Commerce............. 1916 ee — eS 2,000 5,000 3 
698 |Roye City—Terril.............. 1924 SOR coe 2,000 5,000 3 
699 |Dublin—Brownwood.... ....... was 130,000); —_iwn 2,000 5,000 3 
700 |Jenkins—Trinity Hts.... ....... 1914 130,000 vehi 10,000 15,000 3 
701 |Waco—Taylor.......... ....... 1916 130,000 coe 10,000 15,000 3 
702 |Hillsboro—Leon Sta.. .. ....... 1924 130,000 wa |ClUllt OS 20,000 3 
703 |Norwood—Bowie....... ....... 1924 Pn) o<tscnae >. ||) . ooo 10,000 3 
704 |Payne—Jenkins................ 1917 ee gkko 060i ee 3 
705 |Fort Worth—Waco.... ...... ‘ 1913 SS, . aC ae 3 
706 |Hillsboro—Conicana.. ..... a 1923 Pe) <sccteee | eee 10,000 3 
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710 jAthens—Tylar................. 1923 Pn, to.tcen, 0 6lUC!  ee 5,000 3 
711 |Athens—Palestine.............. 1923 Pe”) |) Cfwacsceee Bee 5,000 3 
712 |Trinity Hts—Dallas............ 1914 (Chee CUlC(“ ;!:C! be ee 30,000 3 
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Idaho Power Company 
713 |Thousand Springs—Caldwell.... . 1921 eee) — sas e!6—té“‘é‘t gee eo) | eenewen 132,000 3 
714 |Caldwell—Ontario.............. 1923 Se gvsccke 060C(‘(iC Ce OP Saaaes 132,000 3 
715 |Pocatello—Blackfoot............ 1919 | socpeemt) 6=— sO eee «© atvnetueas UA Persea 44,000 3 
716 |American Falls—Pocatello....... 1922 SE | oc apeeee 6, 0 > creat amit ape Peace cle Ecorse sale 44,000 3 
717. |Malad—Boise.................. 1911 ne) |) ce 0}! hg oeecen! Pocsmaua 44,000 3 
718 |Swan Falls—Nompa............ 1906 © ia oe dd) 060 RE | aw 44,000 3 
719 |Swan Falls—Caldwell........... 1913—1918 See, |) keene! 830s «sw, ee lao iew 66,000 3 
720 |Thousand Springs—Jarbidge.... . 1918 ee | eet ti‘ tC pete 66,000 3 
721 |Oxbow—Ontario................ 1909—12—14—16 ee, <ccccceee  ~ — \epateenen 66,000 3 
722 |Swan Falls—Lower Salmon...... 1910—11—22 a sia? «= Sahn 44,000 3 
723 |Shoshone Falls—Oakley......... 1912 | = «=—«s zee gueel |) 00 44,000 3 
724 |Malad—Twin Falls............. 1914 ee lec? «Of Sau 44,000 3 
Pacific States (Continued) 
725 | White River—Mass St. (Seattle).. 60,000 90,000 15,000 20,000 55,000 3 
726 |White River—Mass St...... ee 60,000 90,000 15,000 ee | nes ece 55,000 3 
727 | White River—Sta. A (Tacoma)... 60,000 90,000 10,000 CSS eee ee 55,000 3 
728 |White River—Sta. A (Tacoma)... 60,00 90,000 10,000 PAO es 55,000 3 
729 | White River—Electron.......... 80,000 110,000 a 55,000 3 
730 | White River—Electron.... ch 80,000 110,000 ect Ja c's 55,000 3 
731 | White R.—Jefferson St. (Seattle) . 60,000 90,000 15,000 20,000 55,000 3 
732 | White R.—Jefferson St. (Seattle. . 60,000 90,000 15,000 20,000 55,000 3 
733 |Snoqualmie—Renton............ 20,000 26,000 12,000 15,000 55,000 3 
734 |Snoqualmie—Renton............ 20,000 26,000 12,000 15,000 55,000 3 
735 |Snoqualmie Falls Lumber Co..... 4,000 4,000 55,000 3 
736 |White R.—19th St. (Tacoma).... 60,000 90,000 10,000 12,000 55,000 3 
737 | White R.—Smelter (Tacoma)... 60,000 90,000 6,500 8,000 55,000 3 
738 |Electron—Cumberland......... 20,000 20,000 3,500 4,500 55,000 3 
yop iWorm Mi——Tumins,...........-.) | coos | § easace 2,000 3,000 55,000 3 
740 |Snoqualmie—Everett............ 20,000 26,000 2,500 3,000 55,000 3 
741 |Snoqualmie—Everett........... 20,000 26,000 3,000 5,000 55,000 3 
742 |White River—Wenatchee....... 60,000 90,000 15,000 20,000 110,000 3 
743 |Tenino—Kalama............... . 6,100 3,000 3,000 45,000 3 
744 |Electron—Tenino.............. 20,000 20,000 5,000 7,500 55,000 3 
i ME ced 0|0|ltt kk 0UlCdti‘(‘é— mc 0|0U0UCUCU!~™~*~*~*;*C | he 55,000 3 
746 |Seattle——Everett............. ot 060i (itis ea l,l ie A a 55,000 3 
747° | White River—Cumberland....... 60,000 90,000 4,000 5,000 55,000 3 
Utah Power and Light Co. 
748 | Grace—Terminal. . e ee eas nt BR ex seeseabs < bin 0 ecece ai om eR bcos 6 vu cota a ae wc en ae 130,000 3 
749 Grace—Terminal............ 8 Me cs oO ar core ly Sl ee i cae ee meee nema 130,000 3 
750 | Soda—Grace.............---- WED Dh. ka. a tins wcdcarace 6 AMER eats hk SRE aie Os eee re Ce tects 130,000 3 
751 Grace—Pocatello......... ; RUM | | WD oi cares Bicknell tie met AUR: Miettinen ee aoe ata be 44,000 3 
752 | Blackfoot—St. Anthony... Fs cm) MD ad ae Kass seniors) CEA Goon RAMEE EM cut a Rea a ae 44,000 3 
753 Grace—Lifton.............--- I EME scum aso'g cad occa se kc cc eae GEE Een oo Sag Flas oa ee ce 44,000 3 
754 | Grace—Terminal (East)... . De Ws 26g iy xg ERE Re te Ro GE eal arett oe Roe ats 44,000 3 
755 Grace—Terminal (West)..... SO De 8 vedo ie Sees eb ee cc oe es 44,000 3 
arene er) Rs oy cdc ce coal canipcics betes sk pas oxeeewee 44,000 3 
757 | Park City Loop........-.. BR ic ia sting Cees cid ata aenes kao oe Ea ek erecta yee 44,000 3 
758 | Pioneer—Jordan............ SU = 0 TB se aigracpeategi GSM ak Ris oh si See ra Be ree 44,000 3 
759 | Terminal—Jordan.......... SOE = ©” OM knad ss. as chaiahtc hb cee aes BoM bab haben coe aen ss mals 44,000 3 
Cee SCI ccc ccrnccnaf evtavsocerall ustencosvucvasac cal sess dgoafyetlyas 44,000 3 
761 ap eo ane SeUN ee Cee e oh aed acheanay dee bene 44,000 3 
762 | Terminal—Jordan Nar’s (West) I SRS 5 aes SiR ee aR ey 44,000 3 
ee i | Ba os sian o vuen ROM ae WLS E RIEL Da ctu nnn cea thh eo bl chee OMNIS tu 44,000 3 
2 eS BM cea at new goth ib-aed bbb acd benim ee oo elpnlen 44,000 3 
765 Bingham—Jordan Nar’s No. 2.. See, - JME Kb. sib a b mide HEA eGR ay woh catesin Ga Escalate we cae re A aaa eae Pane 44,000 3 
766 | Jordan Narrows—Eureka. Be eee TI is, 5 we cuca noe cc AI who dc atk Panes 44,000 3 
767 | American Fork—Eureka.. BN ART hs vhs ae 5 ick cn ch ee Eas cea oe weaeaceert 44,000 3 
768 | Jordan Nar’s—Olmsted (East)... teen OMRby aca soak Ac Se. el ei cae 44,000 3 
769 | Jordan Nar’s—Olmsted (West)... ee  : PERO ene ee ee ers at Se ee 44,000 
770 | Olmsted—Eureka.... . Ma oo.s, 5k dn ae Gee RTE ab PRE RA once eee 44,000 3 
771 Olmsted—Hel; No. 1...... rns os ope «nino th Mata lis Gia aye RO «A> hea etc 44,000 3 
772 (| Springvi RN ath atc sa BE SU ME, uicns vie» 20 > 5 CaS CAWEAMEEEA o> we SVN KAR ee ee 44,000 3 
773 ameron—Helper............. a eet PR. Ck) Nd Gre Ope oS Ae 44,000 3 
774 | Soldier Summit—Seofield.... . BE eM ny stu f's.54 5 aan 6 eae Kisom oo OetRG Soe ON LE aoc 44,000 3 
775 | Helper—Raing................. BN iy MD a capris 5:83. 3-8,5:8 SEA ea SAN ah ie Sie eek Baca 2 oo ea pC eG 44,000 3 
776 Helper—Blackhawk........... I A Mr ok aes i. 0c whe A OE a We I Rene Rd pase SRLS & PRE © Pky eR 44,000 3 
777 | Belper—Sunnyside....... 1923 44,000 3 
a—60,000 kva, hydro plant at Turners volt Lines des 
Falls ; 36,000 kva. steam plant at Chicopee ; Therefore enahatinnt Steet 
60,000 kva. steam plant at Springfield: plant and substation. : 
76,000 kva. steam plant at Hartford. d—Neutral grounded solidly 
b—70,000 kva. hydro plant at Turners of high tension transformer co 
Falls; 100,000 kva. at Chicopee; ultimate Hampton station. 
at other points unknown (steam). e—Special wire. 
co—System as operated today is all 66,000 f—Separate pole lines. 
46 27 Bd ben . _ 160 ) £903.00 6 05. .1 Ab, C6055 ch is OR a eT oe 0.0 5 0-K I a 
96 27 27 38.5 12.7 600 1,403) ..... 5c wi 3-5 Re 4 aise Se ROE a ie eee | OU 5 ct: Sy ee eee 
48 27 27 35.25 11.0 400 1,237 10.0 See FPP NY bi. Scattered es seven va h BO. ge Poets ee 
% 27 27) . ; ; 700 1,844 13.0 Eo ALG, SU Maa ca Meh k Shah a Bs. cise ER Oe 
i ac ay QF seh na € y+ + a him | ae mae ° ag ateast 4.2. _ os 


























VCO KCWOWWWW WWOWWYWYWWWWWWWWWWWWWWWWWWYWwwww Ww Ww www ; 








Star Star. 
Star Star. 
Delta Star... 
Delta Delta. 


Delta Delta... 
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a 
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Delta... 
Delta... .. 
Delta... .. 
Delta... 


WWW WWF BWW WWW WW WW WWWww 
a 
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Delta Star. . 
Delta Star.. 
Delta Delta. 
Delta Delta. 
Delta Delta. 
Delta Delta. 
Delta Delta..... 
Delta Star. . 
Delta Star. . 


WW YYW HWW Www 
a 
o 


Bis oc cnwane 
Delta.. 
Delta... 
Delta... 
Delts... 
BRB c seo 
Delta..... 

Delta... 
Delta... 
Delta... 
Delta... 
See 
ee 
MEBs. 0s 
REORc es oss 
Ne 
CS so caaces 
Bente... 5. 
SR) oa até whee oo a; 
See es 


Delta... 
Delta... 


WY WW WH BW WW WH BW WW WW WW HW WwWwWww 
oa 
o 


Delta Delta...... 
Delta Delta....... 
Delta Delta. 
Delta Delta. 
Delta Delta. 
Delta Delta.. . 


QPL PPD DD YH WW WW WWW WW WWW WWW wwwww 


signed *#a*"FP0,000 volts. 
ormers at every generating 
ition. : 

ounded solidly at Y point 
transformer connection at 
1. 
“e. 
ole lines. 


66/4-—-066/ii 


66/11 
66/11 
 66/4—66/I1 


a 66/2. 3—66/11 





css wan ets green ; 


66/4 

66/2.3 

66/2.3 

66/2.3 

66/2.3—66/6.6 
66/ 


ehh ceeabn er 
110/22 
110/6.6 


Delta Delta....... 
Delta Star Delta D 
Delta Star........ 
Delta Star.... 
Delta Delta... 
Delta Delta... 

Delta Delta... 

Delta Delta... .. 

Delta Delta... .. 

Delta Star...... 

Delta Delta........... 
Delta Delta........... 
Delta Star Delta Delta. 
Delta Delta. . ‘ 


lta... 


eS ee 
er ; 
Dette Gtar.......... 
Star Star..... Br 
Delta Delta... 

Star Star..... 

Delta Delta... 

Delta Delta.. . 

Delta Delta... 

Star Delta.. 

Star Star..... 

Star Star..... 

Delta Star.... 

Star Star..... 

Delta Delta... . 

Delta Delta..... 

Delta Delta..... 

Delta Delta....... 
Delta Delta... .. 

Star Star....... 


Delta... 

Delta... 

Delta... 

Delta... 

Delta... 

Delta... 

Delta... 

Delta... 

Delta... 

DONM es . 

Delta... . 

Delta... .. 

eee... .. 

Delta... 

RR oan dawns ad eae 

Salas dae scas a 

MD ok ei k's t's eee 

Star.... 

Delta... . . 
(RUMI wins k xd ee caus 
i” ae 
Delta.... 
Delta... 


Star Star. 
Star Star... 


Delta Delta. 


Yes.. 


ea 5's 
Yes.. 


Delta Ungr. 
Delta Ungr. 
Delta Ungr. 
Delta Ungr. 
Delta Ungr. 
Delta Ungr. 
Delta Ungr. 
Delta Ungr. 
Delta Ungr. 
Delta Ungr. 
Delta Ungr. 
Delta Ungr. 
Delta Ungr. 
Delta Ungr. 
Delta Ungr. 
Delta Ungr. 
Delta Unger. 
Delta Ungr. 
Delta Ungr. 
Delta Ungr. 
Delta Unegr. 
Delta Ungr. 
Delta Ungr. 


g—None at present; carrier curret} ulti- 


mate. s : 
h—Per circuit. 


i—Installed transformer capacity. 


j—Distances are between stations. 
k—66,000 volt at present, 


posed. 
l—To company line. 


110,000 pro- 


Shenandoah... 

Harwood. . yo 2 
Harwood—Hauto. 2 
Hauto.. ; 1 
Hauto—Shenandoah... 1 


PG in bo vcn cr 
Freeland | 
Wilkes-Barre... . I 
castes een ee 2 
5 a bea ahg crane ! 
ed Sead eats 2 
Freemansburg....... I 
(an eres ‘ 
ee | 
e+ree ee eer ere eer ee eeeese | 
“se eee eee ! 
9 SR ee 2 
1 
1 
1—2 
! 
1 
l 
1 
cane | 
eoreevesreeeteeesesreseee ! 
erereeeoereer etree ee eer ereeneeeee 1 
wW-W 2 
W-W : 
wW-W | 
W-W | 
W-W ! 
W-W ! 
Ww-W | 
W-W ! 
W-W 
da clabie sox eikeaeee 1 
*eererereresresreererereseses | 
Load 2 
Se. eee eee ! 
pehucetatecs ! 
reer eer eee eee eee ee ee ee ee 2 
ree eee eee eee rere ee eee ! 
re eT ! 
Fo uk ocean taeda l 
as is al eT ca i 
asta eae , | 
Am. Falls 1 
Malad... . 1 
! 
l 
1 
1 
airs ae ! 
Shos. Falls... . 1 
Ga wae sc 3awks 1 
Cab wed ateeue aces I 
aie aa io asa l 
ans sors 1 
ee x 8 l 
aes a 1 
| 
| 
! 
| 
| 
l 
1 
seed dan l 
1 
le Bias ak ods 1 
Se Ue N ao I 
aie ge ek ey 1 
Pee tb es wees a 1 
ee aie ora 1 
Sarat a, Pu ae alten dak 64 1 
Bit inks, atau al dine aoa we drole 1 
ner awk Lae ee eee 1 
a ieee 1 
FORO 5 6 osc ss. 2 
Terminals........... 
1 
1 
! 
! 
1 
os Satag 1 
sve he we 1 
sears 2 
ee: 2 
tae 1 
5 cal a ! 
ania alata 1 
AAA. Cee 1 
ae unes 1 
(ehaed 1 
«ik aes 1 
eich dea TE sk ow ee 1 
Sia erat 1 
5 ec akan | 
pcan ene dacets l 
fo aah eee bk es 1 
ive tia a\ieeteees tec tiie 1 
5s a Saowar' oc Adee oe 1 
vue ae 1 
Sy Ebies l 
! 
! 
Seer volt at present, future 110,000 
volt. 
m—Does not include any capacity of 
Metropolitan Edison Co. system. 
p—66 kw. tie with M. E. Co. system. 
q—2 plants. 
r—May be raised to 110,000 volts. 
s—Connection to Adirondack L. & P. Co. 
a a Sout. - Seeel. 
PEUEEs whan s+ 6.66006 o0eceenee ome iteel. . one. 
Steel—Wood.............. Steel—W ood Steel 
Adis ahs Ck nm Ka hike ae venti Steel... . None 











a ee eng 749 
750 

40.2 4,0) ¢ 
19.6 250,000} Cu. 
21.8 4/0) Al 

16.8 3/0; Cu.. 
23.5 250,000} Cu... 

Se ee, G5veca esses Cu... 

Bee BOG, Ceadcaeekcncss ~ Vee 
0.3) No. 4... .| Cu. 

1.2 No. ; 3 7 Cu. 

3.5 3/0) Al 
2.32 2/0} Cu. 

owe aa © ee 4/0 Cu. 

3.6 1/0) Cu. 
14.11 No. @=4/@y..........<.. Cu. 
19.6 2/0} Cu. 

0.1 2/0) Cu.. 
Gide Wey Bate ds cc ccctiscagess Cu. 

Be eee Cu. 

0.9) Wk ieee aaa) .s<-- Cu. 
0.5) No. L... Cu.. 
3.3 2/0} Cu. 

1.3) No. 1 Cu. 

1.9 2/0} Cu. 
14.0| No. 1 Cu. 
24.5 2/0} Cu. 

2.2) No. 1 ree 
0.4 2/0) Cu.. 
0.8) No. 1 i Cu. 
9.Ge Fete Wlkiw se} ic : Cu. 
14.4 2/0} Cu. 
21.0 2/0} Cu. 

ead ew. datee 1/0) Cu. 

27.3 2/0) Cu. 

wen 2/0) Cu. 

4.0 3/0} Cu. 
Di Be i et nc cs ts cee 

G2 Be a ea eed ness ok Cu 

$4 2/0—4/0} Cu.. 
19.7 4/0} Cu.. 
8.0 3/0} Cu.. 
47.7 ‘ 250,000; Cu. 

2.2—11. 1} 250,000—{-inch... . a. Cu.—Steel.... 

28.5) No. 2..... .| Cu.. 

35.2 2/0) Cu.. 

18.0} No. 2 oes a0 
213.8 3/0) Eq. Al.. 
46.5 2/0) Cu... 

peo 2/0} Cu. 

8.6) No. 3 eo eus Cu... 
60.8 1/0—1/0} Cu.—Eq. Al 
10.0) No. 4 he Cu... 
16.7 2/0) Cu. 
17.0 3/0) Eq. Al. 

9.5) No. 4... Swat Cae: 
14.4' No, 2..... oe ata Eq. Al.... 
24.5 3/0) Eq. Al 
14.6 SPE GA oes 

SNS Cid nd sedate ods Cu. 
7 2/0) Cu. 
NS Oe oi ord olw abate Cu. 
28) No. 2 Cu. 
61) No. 1 Cu 
17.3 3/0) Al. 
SD Mt cdkecdneawee Cu... 
18} No. 1... ; Cu. 
79 3/0} Al. 
100 4/0} A.C.8S.R 
91 4/0} A.C. 8. R 
54 1/0} Cu.. 
102 1/0} Cu. 
41 3/0} A.C. S.R 
35| No. 1 Cu. 
C6. cdeonk du gave : : 
38 2/0} Al 
33 2/0) Al. 
35 2/0} Al. 
5 BIG Mae ina vdkwes 
114.2 

29.0 
23.9 
23.0 
89.6 
26.2 
43.3 
71.6 5u... 
83.1 .—Edq. Al. 
91.7 Ras 
46.3 
40.1 
28.4 4/0) Cu.. 
27.0 4/0} Cu.. 
12.5 4/0} Cu.. 
12.6 1/0 Cu.. 
20.1 4/0} Cu.. 
20.1 4/0} Cu.. 
30.9 336,400/ Al. 
30.9 336,400; Al.. 
19.1 4/0) Al. 

19.1 4/0) Al. 

1.4] No. 4... Cu.. 
10.7 2/0} Al. 

11.4—17.1] 2/0—No. 4.......... ..| Cu. 
Po Se Se eae Cu.. 
44.1} No. 4... 1U.. 
52.1] No. 4... Cu.. 
39.3) No. 4... Cu.. 
112.1—8.5 py), er 
75 No. 4... : Cu.. 
37.7 4/0} Cu.. 

18.5} No. 4... ; Cu.. 
22.6 100,000; Al..... 
NGG Galen ss deldeeccdedebbus Cu.. 

266.6 250,000) Cu.. 
134.4 250,000} Cu.. 
9.5 250,000) Cu.. 
46.6) No. 0.... Cu.. 
80.5] No. I... Cu.. 
59.0) No. I... Cu... 
132.4] Nos. 7 and 8 Cu. and Al... 
132.6] Various... Cm... 
44.5) No. 1... Cu.. 
94.2) Nos. | and 2 Cu.. 
74.0) No. 0... Cu. 
8.8) 2/0 and 4/0... Cu.. 
32.6) No. 2... Cu.. 
18.8) Various. Cu.. 
23.4) No. 0... Cu.. 
20.8] No. 2... Cu. 
12.4} No. 2... Cu.. 
12.4} No. 2... ; Cu.. 
42.3) No. 2... ..-| Ca. 
Ce ie igi ntwean bask ak 
19.2] No. 2... sock ees 
Be ee ici 3 ces ccawee mS 
45.7] No. @... ; Cu... 
71.0 4/0) Steel Core Cu... 
55.0 2/0) Cu... 
3.6) No. 2... ; Cu.. 
16.9} No. 2... Cu.. 
16.0} Nos. 3 and 8 Cu., 
16.9} Nos. 3 and 8 Cu.. 
30.3} No, 0... Cu. 
t—Built for 110,000 volts, 
u—Rating at lines based on 10% voltage 
drop, 85% P. F. 60 cycles. 

v—3 A. P. L. Corp. and 4 United 
Hudson El. Corp. 

w—l1 now, 1 in future. 

a2—Lines combined. 

y—Does not include river span of 2,011 















72 verti 
96 hor. 
96 hor, 
252 he 
96 hor 
96 hor 
66 ver 
96 hor 
96 hor 
96 hor 
72 vert 
84 hor 
96 hor 
96 hor 
96 hor. 


6ft. A 
6ft. A 
6ft. A 
6ft. A 
6ft. A 
6ft. A 
7 ft. A 
7 ft. A 
7 ft. A 
7ft. A 
7 ft. A 
7ft. A 
7ft. A 
7 ft. A 
7 ft. A 
7ft. A 
7ft. A 
X-X | 
5 ft. 

10 ft 

7 ft. 

7 ft 


Vario 
Vario 


feet o 


yu 
mainte 


Tower 
tower. 


None 
None. 


Yu.—Steel...... 





~ ++255e—-s2% 
So scossssooss 


Cu 





| Cu 
Cu 


ts 


Steel 


Sq. Ai... 
Su.—Eq. Al 


ty 
ae. 


u.—Eq. Ai... 


. 
‘ 
‘ 
. 
4 
0 
su 
. 
. 


4/0) Se 
20 
| 






Steel Core Cu... 
Cu... 


Cu... 
Cu., 


on 10% voltage 


» and § United 


Span of 2,011 


Vu 


72 vert.—72 hor 
96 hor.—-60 ver... . 
96 hor.—60 vert... 
252 hor. —156 vert... 
96 hor.—60 vert..... 
96 hor —60 vert... 
66 vert....... 

96 hor.—72 vert..... 
96 hor.—60 vert..... 
96 hor.—60 vert... 
72 vert. —120 hor.... 
84 hor.—60 vert.. .. 
96 hor.—72 vert..... 
96 hor.—60 vert..... 
96 hor.—60 vert... 


Bess 


{t.—23.9 ft. 


5 


alt al aah alt id dh od oth od adh oh ik ad ak ok od 
=>bD>DDDDDbDbDDDDDD 


Ry Ry Ry Oty Ry Sy Sy Oe, a OR, ee, ER, he, Oy 


Sad 
bDP,> 


ass 
FFF oF 


and Al... 


feet on steel towe 
e—Constructed 


2] 2/ 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
27 27 
35.0 35 
20.0 22 
20.0 22 
27.0 27 
20 22 
27 27 
20 22 
25 25 
28 28 
28.5 28.5 
29 29 
24 24 
31.7 3.7 
20 22 
28.5 28.5 
30 30 
30 30 
30 30 
30 30 
30 30 
30 30 
30 30 
30 30 
30 30 
26 25 
25 25 
25 25 
25 25 
25 25 
25 2 
25 ae 
25 25 
25 25 
25 25 
25 25 
34.5 
34.5 
28.7 
29.5 
23 
20.7 
20.5 
22.3 
25—24 
24—23 
27.2 
22.3 
28 
28 
28 
28 
28 
28 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
30 
. a eee 
42 
42 
42 


rs. 

for 132,000 volts. 
A—Stations at each 

maintain practically 100% regulation. 


end and in center 


—Ground wire bolted solid to towers. 
ar legs considered as ground at each 





toner vertical 120 inch, horizontal 216 inch 
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31. 


NAAOANNNSNOOA OOO 


w 
w 
Ssessssesssou 


— Vw waN NN NS 


top and bottom arms, 


or p--All stations 
F—Also 39.2 miles, 

normal span 500 ft. 
G—Also 13 miles, 
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160 1,190) Al. 2.95..] Al. 260..... Ds ras tee Be SEE STR ES a rer 
600 ae sk 5 ah Ree ASS RR ae eee ee ee 
400 1,237 10.0 SE Pe PU LY bis Sdabladind ess ceed cece d Gdisc...... 
700 1,844 13.0 EE 5.2 vs: AAG, SPOR eM MARKS ¥ iG «4 SOO... 0s 
575 1,110| M-M27.7 SEE 6. 2 ROS, cakes 26% | PE: 
N-N19.8| N-N1070) . 
650 O00 meannes 51). REUNIONS. «0055.31 pws c\tdwwipeesscedes MN. igvdacaa 
N-N25.2| N-N1,070 j : 
375 aa POE ag kw NENG. 1 is eink ciewhiole nn os Sau ol | eres 
375 kbs Ran cle ah cAdahbMeoles, Cawed Namah Be 6 coc ce ee 
150 IE. ras v ee ane BN: 5.5 9/5 5 nb Bow eal BB weo woo G TE SS 
150 198 a ay] AL 2000... 4 Rin. TE Riel aera pbs a, pone Raye scase 
Al. 1. Al. oom RUNOL B  « <alaWnts, cnctadeb ees igs tal er 
175 180 2.1 Ec ii. sods Seek + scalds REN Sowa WMS ss c'ca Cae 
ae Ls GRR FOP A, 1 pin... EOD... s 05 
250 I sk oy sao ...§ 4dise—I pin..| ..........- seer eee RTs 6 scp aks 
1,465 21.2 I ic Bhs shins « «a <n sn cllbie 4] disc... 22.) ).: 
165 220 1.9 PO 5 0c snc w sates Geo ee oe ena Rie Eee 
175 SoM Nin rain a ND) 5,3 svn dS iviaety o> (a cee ener eee Bc wnaete 
200 208 ER Ss: < 6 552k ns wR ex oes URN LAS Tee 
150 188 2.0 I 6 045s Tas oocduasens <dogvreeedaal 6dise |... 
175 200 2.8 | I See errr: tae. aS 
150 , bee ee {RS AON Dean Shah o . svi oes eee bo ae RS Pin 2 sas 
150 200 : : RS inns. cl pated 5 6 ES dee yo eeyes | BRE 
250 380 44 RRR iia tree SERENE: FS 6dise.. 2.2). 
375 1,700 8.3 PE, Ayla Metidis tits se dnce ooo toe oh | ER 
200 1,191 2.8 UMN) 2 Walsh BGs gh 2d cislaiel ins no ORE a PRESS cis ss 5s 
175 200 3.7 ss «5st BP avedeceeecenercsveeaeny LS Ss 5 so 5 as 
220 235 ~~ ; MONT. «seni Bw d ieigh.ars sons se Gees er 
175 800 2.7 MING co Mie ahaciasaies ss .csdapaee od Bc gris es: 
160 640 ie BEEING oi oxnce oh cblebak pie sssnceneddsens EL Cs cscs a5 
200 1,029 2.8 SO Gk Sick ctlckenki +s cparenal Ss ccna cd 
200 1,310 2.8 TR eC SON eRe oe cde ees es dae yb BRS ts open 
bes an Ps +> me ie SE ted a6 Sneek eee rae eters. 
200 1,310 2.8 es EAS SPS eer ree ee ee ae | De diay ape a 
425 5 M-M17.9 SN SS: Bey hae ESTER E ATA bean sb MT Cex Gres 
N-N12.6|  N-N720) | 
600 1,057 21.5 EM FN. Gad sicca cerwnss een erename NN chk ue Saeed 
60c¢ 1,271 21.0 ML. 55 1 ys Oo ee ee Ie ne 8 eae 6 dise EE 5s. AT te badge 
600 700 J iiss sc See MN as avin eee SR ORT tS PEERS SNS So 5c see eee 
175 ee 8 ee DR He ences vit SET Tee DR Ere eee sd | TUNBSAEY.: Pega pues 
600 940 : MS Sah avs sa OP EEES EN xs REN § DS sods faceless ee 
650 1,072 25.2 RPE POMS. ERs Ae chMer cde tenT: | Rs. thant pee 
575 1,524 ; PN bottlers ls sccscbeeeee toe peeks A AE | ERERS Rr cerry eas 
600 720 ny | eer POURS pee eds ARS a Mem demered ocs a Ne 6 tea eee ee 
R-R22.5 
V-V V-V 
110 110 0.35 Oar tos........... Thomas, 4,000.,..... 6| Hewlett.... 
275 400 4.2 687] | pin.. Ohio Brass, 10,748......., 6| Hewlett.... 
265 400 6.3 281] 4 sus. :; EN ee ree Thomas, 1,1: 
850 1,350 14.5 2,160] 9 sus. Logke, 5,797... 066+ )-]. 2 str. of 11 sus...| Locke, 5,757 
275 400 4.2 687] I pin... Ohio Brass, 10,748.......". 6| Hewhtt.... 
275 386 3.8 1,050 I pis....... Ohio Brass, 10,748.. 4 6! Hewlett.... 
225) 400; ° 3.5 Sve LO... ot oee Thomas, make Wt inne Thomas, 1,1: 
285—210; 400—210) 3.2—0.7) 1,050—1,215} 5sus ae Pee Ms on. Sobers Locke, 5,757 
250 400 7.4 133] Ipin......... Ohio Brass, 10,748....... .| 6sus........... Locke, 5,757 
275 400 37 fo oe “eee Ohio Brass, 10,748....... .| 6sus...........] Loeke, 5,757 
600—250/ 1,010—400} 8.6—2.0 1,215] 4 sus. ee SE ae 2str. of 6sus....| Locke, 5,757 
275 345 9.0 135] 1 pin.. Thomas, 4,000..........,.]| 5sus.... ..| Thomas, 1,1: 
310 356 2.7 800} 4 sus.. Thomas, $9406. .....6..4 5 sus ..| Thomas, 1, 1+ 
275 350 56 570) 1 pin. Ohio Brass, 10,748... °°). 6] Hewlett’. ’. 
275 350 3.7 1,050] I pin,.,...... Ohio Brass, |0,748.,,...... 6) Hewlett.... 
600 700 16 4s «ae 4 dise Ohio BPOSBe ss cccescceeds COMB ik oe cca Ohio Braas.. 
600 700 16 ... | 4dise fe See DOr shies thos Ohio Brass. . 
600 700 16 ...| 4dise eNO ee eee rr io Brass.. 
300 400 10 soe. ey eee | “ere Ohio Brass.. 
300 400 10 ... | 4dise Se 6 disc oe yawns Ohio Brass. . 
300 400 10 : 4 dise Ohio OS ee 6 disc ES cen een Ohio Brass.. 
300 400 10 ...f Lpin Ohio Brags.............4 ee Ohio Brass. . 
600 750 16 ... | 4dise ee SN 6 0'e sins. e 34 Ohio Brass... 
300 900 10 .....4 4dise ee  RERBIRS ese * Ohio Brass 
350 1,110 12 2,350] | disc Ohio Brass, Locke....... Le Ohio Brass, | 
550 960 12 2,350] 4disc Ohio Bragt............ ae Ohio Brass 
275 350 9 940] Pin. . Ohio Brass ae Ohio Brass 
600 800 14 940] 4 disc CPUS Fo is cnce as ansh Boe a4 sop ernie Ohio Brass 
300 400 aye itie .| Pin.. MONIES 6.6 5066s 5 cue EN is ka ee Ohio Brass. 
300 400 We 8 asvnb eae 4 disc CPI. 55s 50k. naaehe 8 tee Ohio Brass 
300 400 10 ‘disc Sv cic ve wah § hen axa ts Ohio Brass 
300 400 PO cite. a 4 disc ee & | ee Ohio Brass 
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DOE Sales ss Fd eee 9 discs. Locke, Ohio Brass di Locke, Ohio B 
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ld an Cae Bee nse om. oo esacns ee de pnt oko exe St te 
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28g inch middie Ser OTRO Soe ‘ wttting ie ‘ . J—f-inch ic. clad s 
— , a —Tran 
ft. condusur } extra high strength, ° 1,000 kva. 


No. 


section No. 1, copper, 
normal sag 2 
2 copper, 


0 ft. 


epan_1°oqstructed in accord to Nat. Elec. 


normal 


steel max, tension 
F) (4 inch ice, No. 


f north tower 75 ¢t.. 
Height 0 oft difference inate: 


of south tower 170 


of tower pases 126 


per conducto ) 
8 wind, and 17.400 


L—Now carryi 
for 44,000 volts. = 
M—Connected and 
transformer capacity. 
N—N.E.LA, standa: 
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J OS ae None....... Re na oc See uae «vc ie Ms a 0s ice W ouacawd eee Wood.. Steel... 34.3 ; ene... 1 
-| Thomas, 1,141..... Oe None... gate oy > «cee MING 4255's Ou a elakc a dee Wood. . Steel... 29.6 20 i 
7 e & )  e Oe Peas OES 5k. oc ces tes cua a's RNG ho cedatate de kwriins Steel... None... 44.7 3.2 I 
ER a cinemas NS cena ee oi MR a ee gee rr Nate UE a on os ae Cabharda « Wood.. Steel... 33.8 4.3 | None 
>. ee DN 6st cee SOM hice nse batons &s +0 oe ee ae we (0 RE ee ee Wood. . Steel... 33.8 4.31 None... 
--| Thomas, 1,141..... <a SS GEO, kclce ae acs ce cae aens Mes i ass Vids odes « ants Wood. . Steel... — 2 9.01 iene... 
Locke, 5.757...... None........ Re RE a aS RE ECR a Wood.. None.... 27.4 10.5 | None... 
Locke, 5,757... Peis < BN Bae So sun ante eenaas os seers Ee ies a a We od ache a Wood. . Wood. . 35.3 6.61 None... 
Locke, 5,757 None....... ME SD, ca ais ieee sas 9's Oe ane NoPE iia on SUS tm 50600 Steel... Steel... 35.3 1.01 None... 
Looke, 5,757...... None....... Lr. Ue es os cman ees caricnameics a ss ROR cane tedeS « «8s Wood.. None 29.6 1.0] None.. 
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SOY ch ccces.t : 65.50 os MR GM Wl ve. <,xi as Seno acdee eine ss oS BR ae aS eae Wood.. Steel. 343 2.7| None. 
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Ohio Brass...... NG Sein Me che wracers oe sited Steel... RG = JE nctwameweds cs | 
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‘inch cu, clad steel. O—One wire on top arm srounded T—Oxide film and multigap. Capistrano. 


‘ransformer capacity at Missoula 


a .—Capacity of transformers at Escon- 
de. 
“AA—At Pit only. 

cc—Normal load. 


Dp—Included in distance of 38.38 miles 


U—At present operating at 6,600 volts. 

V—Two tower line. 

W—Maximum tension pounds. 

X—16 to 24 ft. between lines, 10 to 15 
ft. between phases, 25 ft. in hills, 30 ft. 


approx. every 4 mile. 
P—At 20 degrees Fahr. 
Q—Spaced but not insu 

volts, ah 
R—Inter-connected syste 


va. 
low carrying 40,000 volts, designed lated for 110,000 


100 volts. 


‘onnected and available grounded at 


step up 


rmer capacity. 
V.E.L.A, standard. 





center and two 


ends. 


S—Choke coils and horn-gaps, 


on _ level ground. 


—Capacity of frequency changer at 


given above. 


EE—NO. 6 gal. iron wire on every pole. 





None. 
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JU—For §-inch steel conductor. 
7V¥—Based on 5% loss. 
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bb—At numerous points on the system 
oxide film or electrolytic arresters are in- 
stalled sometimes on the bus and sometimes 
on individual lines. 

cc—After renewals and relocations in re- 
cent years 5 or 6 suspension type insulators 
used for strains and dead ends, 
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Business Facts for Electrical Men 


Selected Statistics Presented Graphically for 
the Use of All Interested in Analyzing the 
Trend of the Electrical Business 
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in some ways one of the | 

most remarkable in the 
history of the industry. This 
is especially true of the electric 
light and power branch of the 
industry. Despite a material 
curtailment of industrial energy 
requirements under those of 
1923, the growth in new cus- 
tomers of all types was sufficient | 
to result in a record sale of | 
energy by the central stations 
and an increase of 5.2 per cent 
in the gross revenue. All pre- | 
vious construction records were 
smashed during 1924 when a 
total of a billion dollars was 
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MINING INDUSTRY! 
(Bituminous Coal ) | 


; a | spent for additions and exten- 
y 64 | ba | sions to central-station systems. | 
Ney | | ee ee The business of electrical manu- 
& ee ee ag facturers followed the general | 
Rie bee | subnormal business trend of the 
Noe year but activity in this branch 
>» AE 


rs of the electrical industry was 


several per cent above that of | 


Nit industry in general. 


1924 
The year 1925 looks good. 
The opening of the new year 
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How the Primary Industries Are Trending 
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Bank Clearings 
(Outside of New York City? 
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Employees in Factories of New York State Copper Production 


Millions of Pounds 


The Election Inspires Business 
Confidence 


URING November general business took on a 

spirit of optimism and confidence, the reassuring 

influence of the election, and the natural result was a 

quickening of trade and industry. Most industries 

Sec dan Tah Wer Ten tay Jaw lly tag Sept Oct fie were, however, still operating below their estimated 


eae : normals. 
Bituminous Coal Production 
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